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Executive Summary

This report presents the remedial investigation, risk assessment, and remedial action results
for the Northwest Aluminum Company (NAC)' site in The Dalles, Oregon. The 191-acre site
is the location of a former primary aluminum reduction plant that was operated from 1958
until market conditions led to its closure in 2003. The site was part of a larger facility that the
United States (U.S.) Environmental Protection Agency (EPA) placed on the National
Priorities List (NPL) on June 10, 1986 (effective date July 10, 1986), while the site was under
prior ownership. After going through the Superfund remedial investigation/feasibility
study (RI/FS) and remedial action process, EPA in July 1996 deleted the larger facility,
including the NAC site, from the NPL.

As an early step in NAC'’s redevelopment efforts, in 2007 NAC held a kick-off meeting at the
site with Business Oregon, the Oregon Department of Environmental Quality (DEQ), and
the Port of The Dalles. Following the stakeholder’s meeting, NAC applied for industrial
certification from Business Oregon in mid-2007, which was obtained on December 23, 2010.
A requirement of the industrial certification program is that the site either must have a No
Further Action (NFA) determination from DEQ or have an agreed cleanup plan with DEQ
that can be completed within a 180-day period following certification. DEQ required NAC
to conduct a remedial investigation of the site, and on November 21, 2007, NAC signed a
letter agreement with DEQ to facilitate the site investigation and cleanup necessary to
support an NFA determination.

NAC site characterization activities pursuant to DEQ oversight were conducted in 2008
through 2011 to collect the data needed to facilitate consideration of the NFA determination
by DEQ. Soil removal activities were conducted at the completion of demolition activities
in 2009 and in two subsequent efforts in the fall of 2010 and 2011. Remedial action activities
are documented in this report, as are the results of a risk assessment documenting that
residual potential site risk following implementation of the soil removal and capping
activities is within the level DEQ considers acceptable for an NFA determination.

Figure ES-1 presents the area of the property to be considered for the NFA determination.

Remedial Investigation

A total of 27 features of potential interest were identified on the NAC property. This total
includes 25 areas associated with historical industrial site use, concrete foundations from
former facility structures, and facility groundwater. Samples were collected to evaluate the
nature and extent of constituents by media (concrete, soil, and groundwater). Groundwater
conditions were evaluated with respect to hydrostratigraphic units present at the facility
and their beneficial groundwater use.

1 Following ownership and operation of the plant by Martin Marietta Corporation (now Lockheed Martin Corporation), the site
was first leased, and then purchased and operated by the former Northwest Aluminum Company. The current owner acquired
the site after bankruptcy but did not operate the smelter. Despite the similarity in names, the current owner is a separate legal
entity from the former Northwest Aluminum Company.

ES122210223417PDX ES-1
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EXECUTIVE SUMMARY

Soil

Soil at the site consists of fill placed during past construction or following remediation
activities, or as relatively thin pockets of natural soil located over low spots in the
underlying basalt bedrock. The soil thickness above basalt ranges from 0 to 12 feet,
depending on the topography of the underlying basalt, with the exception of the main
smelter building and cast house where all soil was removed during initial construction in
the 1950s and the concrete foundations were set in blasted basalt bedrock. A total of 206 soil
samples were collected during the site characterization effort and after soil remedy
measures to document post-removal conditions. Prior to remedial activities, constituents of
interest detected in the soil above screening levels primarily were fluoride, polynuclear
aromatic hydrocarbons (PAHs), lead, and arsenic. PAHs were the most widespread
constituents reported at concentrations above screening levels, were detected at each of the
features of interest where PAHs were analyzed, and became the focus for subsequent soil
removal activities following the remedial investigation.

Groundwater

Groundwater at the site occurs in several hydrostratigraphic units within basalt and in a
perched zone situated on top of the basalt in areas where the depth to basalt is greatest. The
water-bearing zones identified at the site consist, from top to bottom, of the Perched Zone,
the S-Aquifer, the A-Aquifer, and the B-Aquifer. The observed variability in groundwater
occurrence and measured water levels indicates that groundwater within the Perched Zone
and the S-Aquifer is hydraulically compartmentalized in some locations by relatively low-
permeability basalt intervals. Groundwater in the A- and B-Aquifers, by contrast, appears to
be more hydraulically continuous horizontally while being confined by low-permeability
basalt vertically. Hydraulic gradients in the Perched Zone and S-Aquifer are predominantly
downward to the underlying A-Aquifer; however, vertical groundwater migration is
restricted by low-permeability basalt flow interiors. The horizontal hydraulic gradient in the
A-Aquifer is predominately from east to west, but in the southern part of the site, the
gradient is to the northwest.

Based on the documented water uses and the groundwater flow characteristics described in
this report, the beneficial water use of the Perched Zone and the S-Aquifer is recharge to the
underlying A- and B-Aquifers, although localized groundwater movement in the S-Aquifer
may occur to the north and northeast near Chenoweth Creek and the Columbia River,
respectively. The beneficial water use of the A- and B-Aquifers is conservatively considered
to be drinking water within the locality of facility (LOF) because of the presence of drinking
water wells screened in the A- and B-Aquifers outside the LOF. No drinking water use of
the S-, A-, and B-Aquifers, and no drinking water wells screened in these aquifers currently
exist within the LOF.

As part of the nature and extent evaluation of groundwater, and based on the groundwater
beneficial use, A- and B-Aquifer constituent concentrations are compared in this report to
DEQ risk-based concentrations (RBCs) for occupational groundwater ingestion and vapor
inhalation from tap water. When DEQ RBCs were unavailable for an individual constituent,
either EPA National Primary Drinking Water Standards Maximum or Secondary
Contaminant Levels (MCLs), or EPA regional screening values (RSVs) were used for
comparison. Because the beneficial water use of the Perched Zone and the S-Aquifer is
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recharge to the underlying A- and B-Aquifers, screening levels used for the A- and B-
Aquifers are not applicable to shallower groundwater. In its comments on a draft of this
report about a possible screening level for fluoride in the S-Aquifer that would be protective
of water quality in the underlying A-Aquifer, DEQ recommended a screening level of

72 milligrams per liter (mg/L) for fluoride based on historical data from three decades of
groundwater monitoring in the site vicinity.

No constituents exceeded screening levels in the S-, A-, and B-Aquifers. The highest
observed fluoride concentration during this work was 64.1 mg/L, from a grab sample
collected from the former west Aluminum Reduction building sump. From a thorough
review of the factors potentially affecting the makeup of the sample and the analytical
process, it appears this sample was a mixture of Perched Zone water and roof runoff, and
likely contained some fluoride-enriched dust from materials handled within the reduction
building, such as cryolite (which is 79.2 percent fluoride by weight). The evaluation of the
fate and transport of fluoride through multiple lines of evidence and geochemical modeling
results indicate that fluoride concentrations in the Perched Zone and the S-Aquifer have a
limited potential to adversely affect groundwater quality in the underlying A-Aquifer.

To evaluate the potential for fluoride migration from the S-Aquifer to surface water bodies,
historical groundwater quality data collected by Lockheed Martin Corporation’s consultants
were reviewed. Groundwater samples collected in 1987 from seven Lockheed Martin
Corporation sentinel wells were evaluated for fluoride, free cyanide, and sulfate, to present
a conservative estimate of historical fluoride concentrations in groundwater discharging to
surface water.

Of the seven identified Lockheed Martin Corporation wells, fluoride was detected in 1987
above the 4.0 mg/L MCL only at monitoring well MW-21S. This well was located between
the Recycle/Storm Surge Pond and the Columbia River. It was determined that settled
solids in the Recycle/Storm Surge Pond were the likely source of fluoride detected in the
former MW-21S, prior to their removal during Comprehensive Environmental Response,
Compensation, and Recovery Act (CERCLA) site remediation by the Martin Marietta
Corporation in 1991.

An evaluation based on other site monitoring data of anticipated temporal attenuation
following the Recycle/Storm Surge Pond remedial action, indicates that the groundwater
concentrations of fluoride in MW-21s would be currently less than 2 mg/L. A similar spatial
attenuation evaluation over the 118-foot distance between MW-21S and the Columbia River,
results in an estimated reduction in fluoride concentration of approximately 1 mg/L at the
groundwater/surface water interface.

Concrete

A total of 45 concrete samples were collected from NAC facility concrete structures before
demolition and 10 composite samples composed of 43 subsamples were collected from
stockpiled concrete to assist in determining its final disposition. None of the concrete
sample results exceeded the proposed screening criteria for the constituents analyzed,
including cyanide, fluoride, metals, polychlorinated biphenyls (PCBs), and PAHs. Through
discussions between NAC and DEQ and based on detailed chemical and leachability
analysis, DEQ agreed that crushed concrete from demolished structures could be used as
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clean fill. The crushed concrete was placed in the facility’s building basements. Concrete
from the pitch plant building was disposed of offsite at a solid waste landfill. A summary of
the decision points regarding crushed concrete disposal is included in Appendix A.

Pre- and Post-Remedy Hot Spot Evaluation

Under pre-remedy conditions, using the regulatory “hot spot definition” in OAR 340-122-
0115(32)(b), which addresses concentrations above specified thresholds relative to risk-
based screening levels in conjunction with site-specific groundwater beneficial use
information and groundwater chemical analysis data, no hot spots of groundwater were
determined to be associated with the NAC site. Additional evaluation of regulatory hot spot
definitions, in conjunction with site-specific habitat and soil chemical analysis data,
identified no potential hot spots for ecological receptors that use the NAC site. Based on
potential risk to human health, three areas represented by four soil sample locations (feature
of interest [FOI] Y: SS-D1-TO5-R2, FOI J: SS-WWT-1-2 and SS-WWT2-0-0.5, and FOI R:
SS-OUA02-032609) were identified as potential hot spots. These areas were addressed as
part of the remedial actions described below. Following remedial action, all “hot spots”
identified in the remedial investigation were removed from the site.

Remedial Action

The remedial actions conducted by NAC to address certain areas at the site with soil
affected by constituents of interest above screening levels are as follows:

e Soil removal and capping activities in selected areas conducted either in tandem with or
following completion of the facility demolition activities in 2009 and 2010; and

e Final soil removal and capping activities in selected areas in 2011

Remedial action activities conducted in tandem with facility demolition activities include
both soil removal and capping in selected areas. Areas addressed by interim actions include
the Ore Unloading Area (FOI R), the Wastewater Treatment Plant Area (FOI J),
Cathode/Anode Handling Area (FOIs E, F, and G), North Ditch (FOI C), Metal Storage Area
(FOI A), and the lower portion of the Discharge Channel (FOI Y).

The final soil removal and capping activities were conducted between June and December
2011 in two phases. The bulk of the upland industrial area was completed in July, and the
discharge channel and spot removal from the upland industrial area were completed in
November and early December. The discharge channel remedial activities were conducted
during the month of November 2011. After completion of the discharge channel excavation
and sampling, the cap was constructed at the base of the discharge channel, using a
nonwoven geotextile fabric and riprap. During the 2011 remedy construction activities, a
total of 48,000 tons of soil were excavated and transported to the WASCO County Land(fill
for disposal.
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Risk Assessment

A human health risk assessment (HHRA) and ecological risk assessment (ERA) were
conducted for the facility to determine whether environmental conditions at the property
could potentially pose unacceptable risk to human health or the environment, or both,
under current and reasonably anticipated future land and water use conditions. The human
health and ecological risk assessments (HHRA and ERA) address exposure pathways
associated with soil and groundwater. The screening level human health risk assessment
(SLHHRA) was conducted using an iterative approach. The initial HHRA and ERA
considered soil and groundwater data throughout the site prior to 2011 when remedial
action activities commenced. Based on the findings of the initial risk assessment,
supplemental soil sampling was conducted and soils containing PAHs were considered in
an updated HHRA. The updated HHRA included soil data collected prior to 2011 and the
supplemental data collected in spring 2011. The final, or residual risk assessment, considers
all soil data representative of site condition after remedial actions were completed.

Human Health Risk Assessment

Potential exposure scenarios evaluated for soil in the HHRA include future occupational
workers, future excavation workers, and future construction workers. After remedial
measures were completed by NAC, including capping and focused soil removal, the risk
posed to potential occupational workers, excavation workers, and construction workers is
within acceptable levels at each of the three exposure areas evaluated at the site, which
Oregon regulations define as an excess cancer risk of one in one million for single
carcinogens, one in one hundred thousand for multiple carcinogens, and, for
noncarcinogens, a hazard quotient less than one. Similarly, no hot spots of contamination in
soil are present at the site after remedial actions were implemented to address areas where
hot spots formerly occurred.

The results of the groundwater beneficial use evaluation concluded that potential future
drinking water exposure to groundwater in the A- and B-Aquifers within the locality of
facility (LOF) was unlikely based on current and historical water use patterns within the
LOF. As part of the HHRA, the potential exposure scenario evaluated for groundwater
conservatively included future offsite residents due to the presence of drinking water wells
screened in the A- and B- Aquifer located in the region surrounding, but outside, the LOF.
Groundwater concentrations from samples collected onsite from the A- and B-Aquifers
within the LOF were conservatively compared to reasonable maximum exposure (RME)-
based RBCs for the offsite residential exposure scenarios. Maximum detected concentrations
were below their respective tap water RBCs. None of the detected constituents in these
aquifers is known to act through the same toxicological mechanism. Therefore, no
constituents were identified as chemicals of potential concern for this exposure scenario.

Ecological Risk Assessment

A Level I Ecological Scoping assessment was conducted by a site reconnaissance visit on
December 14, 2010, to identify potential ecological receptors and exposure pathways present
or potentially present at or in the LOF. Results of the Level I Scoping Assessment indicated

ES122210223417PDX ES-5
FINAL REPORT





EXECUTIVE SUMMARY

that Area W was the only onsite area of the property identified where complete ecological
exposure pathways could occur. Offsite exposure of aquatic organisms to chemicals of
interest (COls) in groundwater (S-Aquifer) potentially discharging to the Columbia River
and Chenoweth Creek were also identified as potentially complete exposure pathways,
although there is a reasonable possibility that the portion of basalt that makes up the
S-Aquifer has been largely removed by erosion between the site and the Columbia River,
and there is no evidence such exposure ever did or would occur.

A Level Il Screening ERA for the NAC site was conducted in accordance with DEQ
guidance, focusing on the site-related COls, receptors, and areas of potential for ecological
exposure. The Level II Screening ERA indicated that the risk to terrestrial wildlife
potentially exposed to site-related constituents in soil is low. Selenium levels measured in
soils at Area W were detected above levels protective of certain plants. However, the
significance of the plant screening-level exceedance is questionable because of the absence of
plant life within the developed industrial areas of the smelter site, the limited dataset from
which the benchmarks are derived, and the low confidence in their applicability.

Recommendation

Risk assessment results show that excess cancer risk for potential workers has been
eliminated by remedial action, as demonstrated by the site characterization data and
verification sample results. Noncancer risk and ecological risk also are at acceptable levels
relative to Oregon environmental cleanup regulations. Accordingly, NAC requests a No
Further Action determination from DEQ to close out its obligations under the Oregon
Hazardous Substance Remedial Action Rules (OAR 340-122). To support the No Further
Action determination, institutional controls will be implemented for selected parts of the
Site. These include deed notices on the following areas:

The triangular parcel east of River Road (Area T)

The former Ore Unloading Area

The former Cast House shaft

A section of subsurface asbestos-containing pipe that remains at the site

Figure ES-2 presents the locations where deed notices on the property will be implemented.
In addition to the areas depicted on Figure ES-2, NAC will be implementing a deed notice
for the entire area for which it is seeking a No Further Action Determination (shown in
Figure ES-1) that prohibits use of groundwater obtained from wells completed in the S-
Aquifer for drinking water purposes.
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1.0 Introduction

The Northwest Aluminum Company (NAC) site in The Dalles, Oregon, is the location of a
former primary aluminum reduction plant, and includes several parcels surrounding the
former smelter location where industrial and nonindustrial uses took place. While under
prior ownership by the Martin Marietta Corporation (now Lockheed Martin Corporation
[LMC]), the site was part of a larger facility that the United States (U.S.) Environmental
Protection Agency (EPA) placed on the National Priorities List (NPL) on June 10, 1986
(effective date July 10, 1986). After going through the Superfund remedial investigation/
feasibility study (RI/FS) and remedial action process, EPA in July 1996 deleted the larger
facility, including the NAC site, from the NPL.

As an early step in NAC'’s redevelopment efforts, in 2007 NAC held a kick-off meeting at the
site with Business Oregon, the Oregon Department of Environmental Quality (DEQ), and
the Port of The Dalles. Following the stakeholder’s meeting, NAC applied for industrial
certification from Business Oregon in mid-2007, which was obtained on December 23, 2010.
A requirement of the industrial certification program is that the site either must have a No
Further Action (NFA) determination from DEQ or have an agreed-upon cleanup plan with
DEQ that can be completed within a 180-day period following certification. DEQ required
NAC to conduct a remedial investigation of the site, and on November 21, 2007, NAC
signed a letter agreement with DEQ to facilitate the site investigation and cleanup necessary
to support an NFA determination.

Site characterization activities, including post-remediation confirmation sampling, were
conducted during the period 2008 through 2011. Work was conducted according to
CH2M HILL's April 2008 Site Characterization Work Plan: Northwest Aluminum Company
(Work Plan) (CH2M HILL, 2008) (Appendix A-1). Additional activities requested by DEQ
subsequent to the work plan include concrete sampling from site structures, discharge
channel characterization, screening level development, and supplemental groundwater
sampling with well installation. These work planning and supplemental characterization
activities were documented in the following memorandums, included in Appendixes A-2
through A-14:

A-2  Response to Comments and Work Plan Addendum, Northwest Aluminum
Company, The Dalles, Oregon, ECSI No. 4793 (dated June 6, 2008)

A-3  Revised Concrete Characterization Plan, Northwest Aluminum Company (dated
July 2, 2008 and revised July 15, 2008)

A-4  Proposed Screening Levels for Concrete, ECSI No. 4793, Northwest Aluminum
Company (dated September 11, 2008)

A-5  Revised Screening Levels for Concrete, ECSI No. 4793, Northwest Aluminum
Company (dated October 1, 2008)

A-6  Screening Levels for Concrete: Supplemental Information on Fluoride, ECSI
No. 4793, Northwest Aluminum Company (dated December 31, 2008)
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A-7  Summary of DEQ Decision Regarding Crushed Concrete Use as Clean Fill

A-8  Proposed Sampling Plan for Discharge Channel Characterization and Fluoride
Leachability Analysis (dated February 27, 2009 and revised March 10, 2009)

A-9  Draft Groundwater and Supplemental Soil Sampling Results, Northwest Aluminum
Company, ECSI No. 4793 (dated August 16, 2010)

A-10  Selected Soil and Groundwater Screening Levels, Northwest Aluminum, The Dalles,
Oregon (September 22, 2010)

A-11 Northwest Aluminum ECSI No. 4793; DEQ Comments on CH2M HILL’s
September 22, 2010, Technical Memorandum (dated October 7, 2010)

A-12  Groundwater Geochemistry Sampling and Analysis Plan, Northwest Aluminum
(dated November 4, 2010)

A-13  Selected Soil and Groundwater Screening Levels, Northwest Aluminum, The Dalles,
Oregon (December 29, 2010)

A-14 Supplemental Soil Sampling Work Plan for PAH Analysis, Northwest Aluminum
Company (dated February 22, 2011 and revised February 25, 2011)

A-15 Remedial Action Confirmation Soil Sampling Work Plan for PAH Analysis (dated
June 7, 2011)

A-16 Discharge Channel Excavation and Rock Cap Placement Work Plan (September 8,
2011)

1.1  Purpose

This report documents site investigation and remedial action activities conducted under

the 2008 Work Plan and supplemental Work Plan Memorandums and summarizes the
investigation results. Soil removal activities were conducted at the completion of demolition
activities in 2009 and in fall 2010. Final remedial action activities were completed in fall
2011. These remedial action activities are documented in this report, as are the results of a
risk assessment evaluating potential site risk following implementation of the soil removal
activities and final remedial action. This report also summarizes the site demolition
activities.

1.2 Report Content

This report is organized into the following sections:

e Section 1.0: Introduction. Describes the purpose and administrative requirements of the
site investigation.

e Section 2.0: Site Setting, History, and Concurrent Site Demolition Activities. Describes
the physical and regulatory setting for the work. Summarizes the history of industrial
use on the property and past work conducted by the former site owner to characterize
and remediate the facility. Summarizes the site demolition activities conducted by NAC.
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e Section 3.0: Regional and Site Geology and Hydrogeology. Describes the regional and
site geology and hydrogeology.

e Section 4.0: Locality of Facility and Beneficial Use Determination. Identifies locality of
facility (LOF) and summarizes land and water beneficial use within LOF.

e Section 5.0: Features of Potential Interest. Identifies features of potential interest
selected for characterization based on a review of past work, current site conditions, and
experience at other aluminum reduction plants.

e Section 6.0: Site Characterization Activities and Results. Summarizes the sampling
activities conducted, the regulatory screening levels, and the results.

e Section 7.0: Contaminant Fate and Transport. Summarizes the fate and transport of
constituents of interest in site media.

e Section 8.0: Summary of Remedial Action Activities. Summarizes soil remedy
activities.

e Section 9.0: Risk Assessment. Summarizes risk assessment results representing pre- and
post-remedial action conditions.

e Section 10.0: Pre- and Post-Remedy Hot Spot Evaluation. Describes the procedures
used to identify possible highly concentrated areas, or “hot spots,” at the NAC site
under initial and post-remedy conditions.

e Section 11.0: Conclusions and Recommendation. Presents investigation results,
remedial actions, and a recommendation that DEQ approve a no-further-action
determination.

e Section 12.0: References. Lists the references used to prepare this report.
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2.0 Site Setting, History, and Concurrent
Demolition Activities

2.1 Physical Setting

211 Site Location and Property Ownership

The NAC facility is located within the Port of The Dalles industrial area approximately

2 miles northwest of The Dalles city center, east of Interstate 84, west of the Columbia River,
in Wasco County, Oregon. Figure 2-1 displays current property parcels and tax lots at the
facility. NAC currently owns tax lots 2N 13E 33 200, 2N 13E 28 700, 2N 13E 28 901, 2N 13E
28 1000, and 2N 13E 28 D 300. Lockheed Martin Corporation (LMC) owns and operates tax
lot 2N 13E 28 800 where Lockheed Martin Corporation’s Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) and Resource Conservation and
Recovery Act (RCRA) landfills are located. Northwest Aluminum Specialties (a separate
employee-owned corporation from NAC) owns tax lot 2N 13E 28 1100 to manufacture a
variety of aluminum products, including baseball bats, fire extinguishers, and airbags for
automobile safety. NAC-owned parcels, which are the subject of this site investigation, are
shown on Figure 2-2.

2.1.2 Climate

The facility is located within the semiarid, temperate climate of central Oregon,
characterized by warm, dry summers and cold, somewhat wetter winters. The mean annual
temperature at The Dalles is approximately 54 degrees Fahrenheit (°F) (Western Regional
Climate Center [WRCC] 2008). August is generally the warmest month with a mean
maximum temperature of 87°F. The mean minimum temperature is 27°F in January,
generally the coldest month.

The average annual precipitation in The Dalles is 14.3 inches, with approximately 80 percent
of this annual total occurring between October and March of each year (WRCC, 2008).

21.3  Surface Water Hydrology

Existing and historical surface water features on or near the site are depicted on Figure 2-3.
These include the Columbia River east of the site, Chenoweth Creek north of the site, four
onsite ponds (three former and one existing), five former ponds located on adjacent
properties, and several drainage ditches. Historically, the ponds and drainage ditches were
used to convey both stormwater and process water to the Columbia River for discharge
under a Clean Water Act National Pollutant Discharge Elimination System (NPDES) permit.
The four onsite ponds, which were closed under the regulations and permits in effect at the
time of closure, are as follows:

¢ Recycle/Storm Surge Pond — Constructed by Martin Marietta Corporation in 1975, this
pond received water from the secondary roof scrubbers used to control fugitive gaseous
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and particulate emissions when the pot lines operated. It acted as a sedimentation pond
prior to recycling or discharging to the Columbia River between the 1970s and 1990. The
pond is unlined. In 1982, settled solids were dredged and placed into Scrubber Sludge
Ponds 2 and 3. A final dredging event was conducted in the early 1990s and the dredged
material placed in Scrubber Sludge Pond 3. After the final dredging event, the bottom of
the Recycle/Storm Surge Pond was capped with clean fill and some of the embankments
were filled, changing the shape of the pond.

Former Secondary Recycle Ponds —These two engineered ponds were located north of
the Aluminum Reduction Building, and were constructed by Martin Marietta
Corporation in 1990 to replace the Recycle Pond for receiving water from the secondary
roof scrubbers. The ponds were lined and discharged through the stormwater system to
the Columbia River under an NPDES permit. The liners and settled solids were removed
from the ponds and the ponds were backfilled with imported clean fill by Lockheed
Martin Corporation in 2009.

Former Lined Evaporation Pond — Historically, this pond was used for storing primary
scrubber particulates. The pond was dredged by Martin Marietta Corporation in 1982
and the solids were placed in Scrubber Sludge Pond 3. A final dredging event was
completed in 1990 and the dredged material was placed in the Scrubber Sludge Pond
located on adjacent property owned by LMC. The liner was also removed and disposed
of by Lockheed Martin Corporation at the CERCLA landfill. Following the final
dredging event, the pond area was graded and capped with dike material.

In addition to these ponds, five offsite ponds were located on adjacent properties:

Former Duck Pond — This former pond was located on Northwest Aluminum
Specialties” property. It was an unlined, natural feature. Historically, water diverted to
the pond consisted of noncontact cooling water from the cast house, water from a sump
in the ore unloading building, and runoff from rainfall or snow collected by stormwater
drains. When NAC began operations in 1986, a new drain pipeline was installed, and
flow was diverted from the Duck Pond to the discharge channel. In 1989, fish were
removed from the pond, and in 1990, it was filled in to facilitate construction of the
building on Northwest Aluminum Specialties property.

Four Former Scrubber Sludge Ponds —The Scrubber Sludge Ponds were used as
sedimentation basins for primary and secondary air emission control sludge from both
dry and wet processes, as well as for containing dredged material from the Recycle Pond
and the former Lined Evaporation Pond, which were excavated by Lockheed Martin
Corporation in 1990. The Scrubber Sludge Ponds were addressed under the CERCLA
process and are collectively designated as a solid waste management unit (SWMU) in
Section VI of LMC's post-closure permit (DEQ, 2000a) under the RCRA post-closure care
permit, which is discussed in more detail in Section 2.2, Regulatory Setting. The
requirements for maintenance and monitoring described in CERCLA documents are
incorporated by reference in the RCRA post-closure care permit.

The following 10 surface drainage features or ditches were identified and described in the
Preliminary Remedial Investigation Report, Martin Marietta Reduction Facility, The Dalles, Oregon
(Geraghty & Miller, 1987), and are depicted in Figure 2-3:
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e Surface Drainage Ditch — Captured surface runoff from the Lockheed Martin
Corporation CERCLA landfill, flowing to the northwest. Flow was routed to the leachate
drainage ditch.

¢ Former Leachate Drainage Ditch —Included three feeder ditches off the leachate
collection ditch. All were concrete (Gunite) lined and collected surface runoff flowing to
the northeast off the landfill. Flow was routed to the landfill ditch.

e Landfill Ditch —Before 1980, this ditch flowed generally from the west to the east
toward the Columbia River by way of the River Road Ditch. A levee was constructed
across the ditch just upstream of River Road and a pump station was constructed to
divert the collected runoff to a pipe containing secondary roof scrubber water.

¢ River Road Ditch —This ditch was the continuation of the landfill ditch before 1980,
when construction of the levee and pump station disconnected the two reaches of the
ditch. Since that time, the River Road Ditch collects surface runoff from the east side of
River Road and routes it toward the Columbia River.

e North Ditch —This is a human-made ditch that parallels the north side of the former
reduction building and the former metal pad storage area, draining to the landfill ditch.
The ditch receives surface runoff as well as flows from sumps collecting water from
under the reduction buildings and noncontact cooling water from the rectifiers. During
the CERCLA remediation, Martin Marietta Corporation permanently diverted the North
Ditch into what is now NAC's stormwater drainage system.

¢ River Road Curb —This surface drainage feature is located east of River Road. Surface
water flows from this area and is routed southward to a culvert passing under River
Road to the discharge channel.

¢ Discharge Channel —This was the facility’s primary drainage feature, permitted under
the federal Clean Water Act NPDES, that handled collected stormwater, as well as
process and treated sanitary wastewater effluent. Major sources of water were as
follows:

— Stormwater and leachate collected by the surface drainage ditch, the leachate
collection ditch, the landfill ditch, and the north ditch

— Process water including secondary roof scrubber water and noncontact once-through
rectifier cooling water

— Stormwater
— Effluent from the sanitary wastewater treatment facility
— Other contact and noncontact process water from casting operations

These flows were routed to the recycle pond, where they were then routed either back to
the plant secondary roof scrubber system or to the Columbia River for discharge
pursuant to the facility’s NPDES discharge permit.
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¢ Drainage Ditch —This ditch was used to transport the air emission control slurry from
the secondary roof scrubber system to the scrubber sludge ponds prior to construction of
the lined pond.

e Old NPDES Discharge Channel — The old NPDES discharge channel was used to direct
water to the Columbia River prior to construction of the recycle pond in 1974.

e Former Scrubber Sludge Channel —This is an existing surface drainage feature used
prior to NAC’s ownership of the site to route overflow water from the scrubber sludge
ponds to the Columbia River.

2.2 Regulatory Setting

This work is being completed under the terms of a November 21, 2007 agreement between
NAC and DEQ. Site characterization, risk assessment, and remedial measures have been
completed consistent with DEQ’s Hazardous Substance Remedial Action Rules (Oregon
Administrative Rule 340, Division 122).

Because of past practices prior to NAC ownership, an area that includes the current NAC
property was placed on the CERCLA NPL on June 10, 1986 (effective July 10, 1986). The
EPA interest in the reduction plant caused then-owner Martin Marietta to begin site
characterization work in 1986, leading to an extensive remedial investigation, feasibility
study, and remedial action program under the federal “Superfund” laws and regulations
that required ongoing EPA oversight, review, and concurrence. Because of the thorough and
effective nature of the work conducted under the CERCLA process, EPA determined in 1995
that remedial obligations required under CERCLA were complete and the Superfund site,
including that portion now owned by NAC, was deleted from the NPL in 1996.

As part of remedial work under CERCLA, a post-closure permit under RCRA was issued by
DEQ in 2000 for a facility composed of the properties that continue to be owned by LMC
(DEQ, 2000a). The permit governs post-closure care activities, including ongoing remedial
action and associated monitoring, for the RCRA landfill (a closed disposal facility under

40 Code of Federal Regulations [CFR] §270.2) as well as for the CERCLA landfill and the
Scrubber Sludge Ponds, which are identified as Solid Waste Management Units or
“SWMUs” in Section VI of the RCRA permit. The permit is issued to Lockheed Martin
Corporation (as owner) and ARCADIS (as operator) and is not associated with NAC
property or NAC; however, small portions of the Scrubber Sludge Ponds under Lockheed
Martin Corporation management extend onto property owned by NAC.

2.3 Site History

The NAC property occupies a portion of a larger facility formerly used to produce
aluminum by the Hall-Héroult process with Soderberg anodes from 1958 to 2003. As
described in Section 2.2, owing to past practices by Harvey Aluminum and Martin Marietta
Corporation, the larger facility was the subject of extensive site characterization and
remediation under EPA oversight during the 1980s and 1990s. Monitoring of offsite landfills
owned by LMC currently is being conducted under a RCRA permit issued by DEQ.
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Property ownership of the plant during the period that industrial activities occurred has
changed over time, as follows:

1958: Harvey Aluminum constructs, owns, and operates the plant and surrounding
parcels

1970: Martin Marietta Corporation (now Lockheed Martin Corporation) purchases
Harvey Aluminum and assumes ownership of the plant and surrounding parcels

1986: Northwest Aluminum Company (a pre-bankruptcy entity unrelated to current
property owner NAC) enters into a lease option to purchase the plant and a portion of
the surrounding parcels from LMC upon completion of LMC cleanup activities.
Purchase of the facility occurred in 1990.

2003: Northwest Aluminum Company enters bankruptcy

2005: Bankruptcy Court orders the creation of Golden Northwest Aluminum Holding
Company (GNAHC), which subsequently forms subsidiary NAC, pursuant to the court
ordered reorganization plan. GNAHC assumes ownership of the plant and a portion of
the surrounding parcels

2008: NAC removes and recycles structures and equipment from the facility

2009 through 2011: Interim remedial soil removal conducted under DEQ review and
approval by NAC

Table 2-1 provides a chronological summary of operations, remedial, and site closure
activities conducted at the site. This material was condensed from two key CERCLA
documents (Geraghty & Miller, 1987 and 1994), and supplemented by information provided
by May (2007 and 2008) regarding recent activities.

TABLE 2-1
Summary Chronology of Reduction Plant Operations, Remedial, and Site Closure Activities
Northwest Aluminum Company, The Dalles, Oregon

Timing Description of Activity or Event

1958 Harvey Aluminum initiates primary reduction plant operations; initial system operations
included a wet primary scrubber (old tower system) for fluoride and the scrubber emissions
were sent to the sludge ponds; Scrubber Sludge Pond No. 3 (SSP3) constructed with a depth
of 8 feet and an area of 7 acres; Drainage Channel constructed to convey rectifier cooling
waters, roof scrubber water, stormwater, landfill leachate, sewage treatment plant outfall, cast
house cooling water, and aluminum unloading compressor cooling water

1950s to 1961  “Unsalvageable” cathode waste disposed in landfill on site

1960 Scrubber Sludge Pond No. 2 (SSP2) constructed on adjacent property currently owned by
Lockheed Martin Corporation (LMC) with an approximate depth of 6 feet and an area of
5 acres

1960 Old Cathode Waste Pile began to be used at the northeast corner of the plant on a graded
area of the site; Cathode Wash Area constructed east of the reduction plant and next to River
Road

1961 Potliner Handling Area initiated south of the Old Cathode Waste Pile to crush potliner
materials for offsite shipment to Reynolds Aluminum facility in Longview, Washington
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2.0 SITE SETTING, HISTORY, AND CONCURRENT DEMOLITION ACTIVITIES

TABLE 2-1

Summary Chronology of Reduction Plant Operations, Remedial, and Site Closure Activities
Northwest Aluminum Company, The Dalles, Oregon

Timing

Description of Activity or Event

1961 to 1971

Unsalvageable potliner waste segregated such that lining bricks were largely removed for
landfill disposal on adjacent property currently owned by LMC and the remaining material
(estimated 54,381 tons) was shipped to a Reynolds Aluminum facility

1968 Settling basin added to the Cathode Wash Area

1969 Secondary scrubber added to control emissions; water from “A” through “E” rooms was
discharged through the roof to the discharge channel and to the Columbia River

1970 Old tower system replaced by electrostatic precipitators with emissions sent to the scrubber

ponds

1971 to 2003

Unsalvageable waste was no longer segregated and was placed in the landfill on the adjacent
property currently owned by LMC

1972 Scrubber Sludge Pond No. 1 (SSP1) was constructed on adjacent property currently owned
by LMC with an approximate depth of 6 feet and an area of 12 acres

1970 Harvey Aluminum purchased by Martin Marietta; Aluminum production capacity of
approximately 90,000 tons per year; 300 reduction cells in five pot rooms

1975 Storm Surge/Recycle Pond constructed

1976 Scrubber Sludge Pond No. 4 (SSP4) constructed with a depth of 4 to 5 feet and an area of 1
to 1.5 acres on property currently owned by LMC

1978 Dry scrubber and SO scrubber systems installed to control fluoride and sulfur dioxide
emissions; solids from the wet system were pumped to the scrubber sludge ponds located
offsite on property currently owned by LMC; solids were eventually pumped to the Lined
Evaporation Pond

1979 Cathode Wash Area extended 32 feet to the east

1980 Lined Evaporation Pond constructed to reduce volume of solids placed in the scrubber ponds

1981 SSP1 and SSP4 closed and capped

1983 Routine sampling of production wells indicated cyanide above detection limits in Production
Well #2; leachate found by Wasco-Sherman Health Department near the Rockline quarry
across River Road from the reduction plant; Oregon Department of Environmental Quality
requested a groundwater study be conducted

1984 New Cathode Waste Pile constructed on property currently owned by LMC; the pile has a

lined pad equipped with leachate control; Martin Marietta Reduction Facility ceased operation

December 1984
through
September 1986

Smelter operations curtailed between December 1984 and September 1986

September 1985

Martin Marietta and EPA Region 10 enter into a consent decree (No. 1085-04-02-106) which
requires that an RI/FS under CERCLA be completed

June 10, 1986

The site is added to the EPA’s National Priorities List with an effective date of July 10, 1986.

September 1986

Martin Marietta leases portions of its property to Northwest Aluminum Company (pre-
bankruptcy entity unrelated to current property owner NAC).

November 1986

Northwest Aluminum Company resumes aluminum production on site

2-6
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2.0 SITE SETTING, HISTORY, AND CONCURRENT DEMOLITION ACTIVITIES

TABLE 2-1

Summary Chronology of Reduction Plant Operations, Remedial, and Site Closure Activities
Northwest Aluminum Company, The Dalles, Oregon

Timing

Description of Activity or Event

1988

Underground storage tanks (UST) used for storing diesel fuel and gasoline removed by Martin
Marietta

September 1988

EPA signs a Record of Decision (ROD) documenting the approach to clean up the site

1989

Martin Marietta, EPA, and DEQ sign a Consent Decree which requires Martin Marietta (now
Lockheed Martin Corporation) to implement the remedial action required in the ROD

1990

Remedial action dictated by ROD initiated by Martin Marietta Corporation; Lined Pond
dredged and partially capped; two potable supply wells (Residence Well and Animal Shelter
Well) abandoned; soil excavation conducted at Bath Recovery Pad, Old Cathode Waste Pile,
Salvage Area, Potliner Handling Area, Unloading Area, and an area east of River Road;
leachate collection system installed at the CERCLA Landfill; cyanide destruction system
installed and initiated; removal and treatment of perched groundwater encountered during
excavation; and potable water supply system extended; this work was conducted on property
currently owned by NAC as well as property currently owned by LMC

1991

SSP2 and SSP3 on current LMC property dredged and capped; Recycle Pond dredged and
capped; Drainage Ditch removed of sediments and relined

October 1992

Potable supply well (Klindt Well) abandoned

April 1994

Potable supply well (Rockline Well) abandoned

1995

Completion of remedial action dictated by ROD certified by EPA, electrical transformers with
polychlorinated biphenyl (PCB)-containing insulation oil removed from site

December 1997

Fuel from aboveground storage tank (AST) released to surface and partially recovered by
plant personnel

December 2003 Northwest Aluminum Company enters bankruptcy and ceases aluminum manufacturing
activities at the site
February 2005 GNAHC forms pursuant to reorganization plan under federal bankruptcy court order and
creates NAC as a wholly-owned subsidiary to operate The Dalles reduction plant
2007 Removal of site structures from NAC property to support site redevelopment begins
October 2007  NAC completes application process for Industrial Site Certification Program with Oregon
Economic and Community Development Department
November 2007 Voluntary letter agreement between DEQ and NAC signed to facilitate NFA determination
January 2008 — Facility structures and equipment are removed from the site to prepare the site for
December 2008 redevelopment
April 2008 Final Site Characterization Work Plan submitted to DEQ
July — Work Plan activities carried out at site, including concrete, soil, and groundwater sampling
December 2008,
March 2009
Fall 2010 Hot spot soil removal activities and confirmation sampling conducted as an interim action
February 2011 Supplemental Soil Sampling Work Plan for PAH Analysis and Draft Remedial Investigation

and Risk Assessment Report submitted to DEQ

March 4, 2011

DEQ comments received on Draft Remedial Investigation and Risk Assessment Report
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2.0 SITE SETTING, HISTORY, AND CONCURRENT DEMOLITION ACTIVITIES

TABLE 21
Summary Chronology of Reduction Plant Operations, Remedial, and Site Closure Activities
Northwest Aluminum Company, The Dalles, Oregon

Timing Description of Activity or Event

March 2011 Supplemental soil sampling for PAH analysis completed

May 2011 Risk Assessment Update, Remedial Action Area Identification, and Proposed Remedy
Reflecting Supplemental Soil Analysis for PAHs Northwest Aluminum Company, The Dalles,
Oregon

Summer 2011 Remedial Action for Soil Removal and confirmation sampling conducted

September 2011 Discharge Channel Excavation and Rock Cap Placement Work Plan submitted

October- Discharge Channel excavation and capping work and confirmation sampling in Discharge
December 2011  Channel excavation area completed. Additional spot removal at one upland location
conducted to complete soil remedy.

2.4 Demolition Activities

Demolition and decommissioning (D&D) activities were conducted under DEQ oversight
by NAC from 2007 through 2010 to prepare the site for sale and redevelopment. D&D
activities are described in detail in monthly status reports provided to DEQ by NAC, and
included in Appendix B. Portions of the facility that were affected by D&D activities include
the rectifier yard, coke unloading superstructure, ‘A’ through ‘D’ rooms, lime silo, hardpitch
building, aluminum fluoride silo, ore unloading building, caustic and calcium chloride
tanks, fume pipes, ore silos, carbon plant, coke silos, general storage pole building, welding
shop, briquette silo, warehouse #2 and #4, smelter, clarifier, propane cradles, reduction cell,
cast house, paste silo, and the Martin Marietta building.

Table 2-2 summarizes D&D activities by year. Quantities of waste generated from D&D
activities and disposal facility information are included in Appendix B. This appendix also
includes documentation from the asbestos survey and abatement services conducted in 2007
and 2010. Documents include summary reports of asbestos abatement and other remedial
activities conducted at the site during the abatement timeframe, quantities and disposal
locations for D&D wastes, and abatement documentation from the ALTA/ ACSM land title
survey, which notes the location of the asbestos piping left in place. In addition, Appendix B
provides documentation for waste shipments of asbestos-containing material to Wasco
County landfill. Reports were submitted to Frank Messina at Oregon DEQ’s Bend office.
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2.0 SITE SETTING, HISTORY, AND CONCURRENT DEMOLITION ACTIVITIES

TABLE 2-2

Summary of Demolition and Decommissioning Activities by Year (2007 through 2010)
Northwest Aluminum Company, The Dalles, Oregon

Timing

Description of Activity or Event

2007

Prior to beginning D&D activities, NAC contracted Certified Environmental Consulting Inc. to perform
asbestos survey and abatement services (see Appendix A for documentation of these services). Steel
and aluminum from the plant were sent off for recycling. NAC completed the tear-down of the coke
unloading superstructure in July. In August and September, NAC conducted disposal sampling of the
used cathodes and disposed of the used and unused cathodes. Also completed by September, 25
large transformers and numerous capacitors from the rectifier yard were drained of oil and disposed of
accordingly. The lime silo, old hardpitch building, aluminum fluoride silo, ore unloading building, and
the caustic and calcium chloride tanks were demolished between October and December. Dowtherm
oil was sent to an oil refinery for reuse. Sodium hydroxide was send to Weyerhaeuser for use in the
pulping process.

2008

D&D activities in January through March included the decommissioning and demolition of primary and
secondary fume pipes and the secondary roof drain lines on the ‘B’, ‘C’, and ‘D’ rooms. Also, disposal
sampling for the pot shell and ore silos 7 and 8 was conducted. The general storage pole building, the
first half of the weld shop, the coke silos, and the carbon plant structures were demolished. Demolition
of the ‘E’ room was started but halted upon discovery of a great horned owl nest.

Activities in April through July included the demolition of the briquette silo and slab, warehouse #2, the
clarifier, Lockheed'’s office building, the ore unloading building, and the propane cradles. Cathodes,

spent pot liner, and waste fume dust were removed and shipped off for disposal. Disposal sampling of
the rectifier yard concrete was conducted. In July, NAC hired Envirocon for smelter decommissioning.

The remainder of 2008 included continued concrete disposal sampling of the ‘C’, ‘D’, and ‘E’ room
foundations and soil sampling of the surrounding areas. Also, the fume waste cleanup was completed
along with the demolition of the reduction cell, east briquette solos, cell rooms ‘A’, ‘B’, and ‘C’, cast
house, paste silo, and fume pipes.

2009

D&D activities pursuant to DEQ oversight in 2009 included continuing soil/ concrete core sampling
and the demolition of silo foundations, transite piping, the pump house, electric vaults and conduits,
and various building footings. Foundation concrete was sent off to be crushed by Dean Construction.
Ore unloading, hard pitch sump basements, and cast house cylinder shafts were filled with controlled
density fill or cement, then covered and compacted. Lignin material was applied to areas of the site for
dust suppression. Baled scrap metal and assorted construction debris were sent off for disposal.

2010

D&D activities pursuant to DEQ oversight in 2010 included various housekeeping activities and loose
debris removal. Approximately 450 feet of transite asbestos piping was removed and disposed of,
leaving approximately 75 feet of the piping in place along Bonneville Power Administration’s right-of-
way. See Appendix A for documentation of these services.
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3.0 Regional and Site Geology and
Hydrogeology

3.1 Regional Geology

The geology of north-central Oregon is dominated by basalt flows of the Columbia River
Basalt Group (CRBG). The CRBG is composed of approximately 300 flood basalt flows that
erupted from linear fissures in the eastern third of the Columbia Plateau from about 17 to
6 million years ago. The CRBG is more than 10,000 feet thick in the central Columbia
Plateau, but thins to approximately 2,000 feet through the Cascade Range. The CRBG is
reportedly more than 5,000 feet thick at The Dalles. Evaluation of chemical composition
(major oxides and trace elements), lithologic character, and paleomagnetism allows the
subdivision of the CRBG into individual lava flows (Swanson et al. 1979). Figure 3-1 is a
surface geologic map of The Dalles area.

The Dalles is located in a syncline (concave upward fold) that is part of the Yakima fold belt,
a series of east-to-northeast trending folds in the CRBG that extend from Pasco Basin
westward into the Cascade Range (Beeson and Tolan, 1987). The Yakima Fold belt is
characterized by broad synclines bordered by narrow asymmetrical anticlines (concave
downward folds) that are often north verging and thrust faulted. Located between the
northern site boundary and Chenoweth Creek, the Chenoweth Fault is a reverse fault,
interpreted to have caused approximately 125 feet of offset (Geraghty & Miller, 1987).

3.2 Site Geology

Figure 3-2 shows the site stratigraphy defined during the remedial investigation conducted
by Martin Marietta (now LMC) in the mid-1980s based on geologic samples from boreholes
of production and observations wells at the facility, geologic maps, and geologic mapping
conducted during the remedial investigation (Geraghty & Miller, 1987). One borehole
(MW-16D) was continuously cored to a depth of 272 feet to provide stratigraphic
information. The core was described lithologically, checked for magnetic polarity (top and
bottom), and analyzed for major oxides. Rock chip samples from 32 other boreholes
installed during the remedial investigation were collected and described lithologically. Also
during the investigation, Washington State University in Pullman performed X-ray
fluorescence analysis on selected rock samples to confirm lithologic descriptions. Neither
the MW-16D borehole, nor the deepest site production well, which was advanced to a depth
of 319 feet, fully penetrated the CRBG at the site.

3.21 Surface Soil

Surface soil at The Dalles is poorly developed, with areas of basalt rock outcrops exposed by
Pleistocene-era flooding, which removed substantial amounts of surface soil in the region.
Flooding also scoured potholes and localized channels in the basalt. These erosional features
are typically filled with alluvium consisting of silt, sand, gravel, and boulders. In the
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localized areas of the site that underwent soil remediation in the 1980s and 1990s during the
CERCLA process, native soil was removed (in places to bedrock) and replaced with
imported granular fill that varies in thickness depending on the elevation of the underlying
basalt. During plant demolition activities in 2008 and 2009, crushed concrete approved by
DEQ for use as clean fill, along with clean imported fill and, in some locations, controlled
density concrete fill, was used to backfill subsurface structures and construct an even site
grade for future site redevelopment.

3.2.2 Columbia River Basalt Group Flows

The CRBG underlies the soil and imported fill at the site. Basalt flows encountered at the site
are as follows:

32

Lolo flow of the Priest Rapids Member is a slightly open-textured to dense, coarse-
grained basalt that contains some large plagioclase phenocrysts (crystals) with few
vesicles (small, bubble-shaped voids indicating where volcanic gases were trapped as
the basalt lava cooled). In outcrops, the Lolo flow exhibits vertical columnar jointing,
with joints commonly containing clay or manganese oxide fillings. This flow was
measured at 54 feet thick in the cored borehole MW-16D.

The Byron Interbed is a sedimentary unit containing about 1 foot of gravel overlying
clay-rich sediment that ranges in thickness from one to 3 feet. This interbed was
measured at 2.5 feet thick in the cored borehole MW-16D.

The Rosalia flow is typically divided into three intervals which are, from top to bottom,
the subaerial, transition, and subaqueous intervals.

— The subaerial (historically exposed to air) zone of the Rosalia is approximately
50 feet thick. The uppermost 15 feet contain abundant vesicles partially filled with
secondary mineralization and grading downward to a less vesicular, denser, coarse-
grained rock.

— The transition zone of the Rosalia is up to 20 feet thick and forms a gradational
contact between the subaerial and subaqueous (historically exposed to surface
water) parts of the Rosalia flow. The transition zone is finer grained, more vesicular,
and often more chemically altered than the overlying subaerial zone.

— The subaqueous zone is 80 to 100 feet thick, and is comprised of two pillow lava
horizons (a form of basalt lava erupted under water and characterized by extensive
mineralization) locally separated by a lava lobe.

The Quincy/Squaw Creek Sedimentary Interbed is an approximately 20 feet thick
sedimentary unit consisting of a basal, 3-foot lignite layer overlain by white tuffaceous
siltstone and sandstone deposited in a lake and/or stream environment. The Rosa flow,
normally present between the Quincy and Squaw Creek interbeds, is absent beneath the
site.

The Sentinel Gap Flow is an open-textured basalt flow with zones of large vesicles (up to
one-half inch in diameter), but, in contrast to the Rosalia flow, contains cavities largely
unfilled with secondary minerals.
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e The Sand Hollow Flow is a basalt flow underlying the Sentinel Gap Flow. The flow is an
open-textured basalt with zones of large vesicles and may be locally fractured.

3.3 Hydrogeologic Conceptual Site Model

Groundwater at the site exists in both a granular porous medium (locally saturated Perched
Zone soil) as well as basalt. Figure 3-3 presents a generalized structure of a typical CRBG
flow (Gephart et al., 1979). While not all the identified basalt features may be present in any
particular basalt flow, and the relative thickness of the various features may vary from that
depicted in Figure 3-3, the overall structure depicted is generally consistent for the flows
within the CRBG.

Groundwater in these flows occurs primarily in the brecciated (broken into coarse, angular
fragments), vesicular flow tops and bottoms, where fractures are numerous and
interconnected. In basalt flow interiors, fractures tend to be isolated by dense, unfractured
basalt and, where present, are commonly filled with secondary (post deposition)
mineralization. Flow interiors, therefore, are characterized by low vertical and horizontal
bulk permeability.

From a hydrogeologic perspective, water-bearing zones in basalt are generally located in
tabular, brecciated zones formed by flow tops and overlying flow bottoms (along with
sedimentary interbeds, if present), whereas the flow interiors typically function as confining
layers. Localized lava lobes were formed in some locations during basalt deposition and
may create localized vesicular and brecciated water-bearing zones within otherwise dense
and non-water-bearing flow interiors. The semiperched nature of the groundwater in local
basalt flows is due to a variety of factors, including the stacked, tabular nature of basalt
water-bearing zones and intervening flow interior confining layers, post-deposition
structural deformation (folding and faulting), and enhanced secondary mineralization that
is commonly associated with fault zones. Groundwater in basalt flows can become locally
compartmentalized and hydraulically isolated from groundwater in other nearby basalt
water-bearing zones. Hydraulic compartmentalization is manifested by substantial
differences in hydraulic heads (groundwater elevations) in wells with similar screened
interval depths separated by relatively short lateral distances.

3.3.1  Hydrostratigraphic Units

Hydrostratigraphic units encountered beneath the site previously have been identified by
Geraghty & Miller (1987) as the unconfined S-Aquifer, which overlies deeper confined
aquifers: the A-Aquifer, the B-Aquifer, and a zone identified by the Oregon Water Resources
Department as The Dalles Groundwater Reservoir (DGWR) (Stanley, 1959). Based on
borehole geophysics, basalt geochemical analysis by Portland State University, and
stratigraphic correlation, the DGWR has been determined to be an intraflow zone near the
top of the basalt of Sand Hollow (CH2M HILL, 1993). The basalt of Sand Hollow underlies
the stratigraphically higher zones monitored by Lockheed Martin Corporation and
ARCADIS as part of their obligations under the RCRA permit for the landfills located on
LMC property adjacent to the NAC site.

The descriptions of the hydrostratigraphic units relevant to the site characterization effort
follow.
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Perched Zone: Soil ranges in thickness from zero to 12.5 feet at the site, depending on the
topography of the underlying basalt. According to the CERCLA RI prepared by Geraghty &
Miller (1987), perched water was observed in test pits excavated in the Old Cathode Waste
Pile and the Cathode Wash Area in the northeastern portion of the site. Seasonally, the
lower part of the soil profile may be locally saturated at the site, forming a perched
groundwater zone. Geraghty & Miller observed that perched water “accumulated in
depressions or irregularities in the top of the underlying basalt.” Typically, Geraghty &
Miller (1987) reported that perched water encountered in excavations was pumped out and
not observed to refill the excavation, suggesting it was localized and had limited lateral
extent. The basements of some former buildings at the site locally extended below the top of
the perched zone, necessitating the periodic operation of sump pumps situated in
dewatering sumps to maintain dry conditions.

S-Aquifer: The S-Aquifer was initially described by consultants for prior owners as an
unconfined aquifer, present in the relatively low-permeability basalt of the Lolo flow and
the subaerial portion of the Rosalia flow. The interval identified as the S-Aquifer is
approximately 100 feet thick, with the flow base of the Lolo, sediments of the Byron
Interbed, and top of the Rosalia representing a “zone of enhanced permeability within the
S-Aquifer” (Geraghty & Miller, 1987). Vertically oriented joints and fractures, described as
vertically discontinuous and more predominant at the top and bottom of the flows and less
pronounced in the middle of the flows, were suggested as the mechanism for both vertical
and horizontal permeability in the S-Aquifer.

Based on an independent review of boring logs and water level data collected during
monitoring activities at the site, and a reevaluation of the entire geologic profile aided by
additional information from site investigation activities, it is CH2M HILL's interpretation
that the S-Aquifer is more detailed than previously described by prior consultants. The
S-Aquifer represents two hydrostratigraphic subunits, the flow base of the Lolo and the
Byron Interbed and Rosalia flow top, described as follows:

e The flow base of the Lolo generally occurs from depths of 5 to 50 feet below ground
surface (bgs), and is likely an interval of compartmentalized zones of saturation within
basalt. Because of structural/depositional truncation of transmissive zones, at the site
scale this unit has relatively low horizontal and vertical permeability consistent with
basalt flow interiors.

e The Byron Interbed/Rosalia flow top occurs from depths of 30 to 70 feet bgs, is laterally
contiguous across the site, and is interpreted as a water-bearing zone with a higher
relative permeability than the overlying Lolo unit.

To be consistent with the use of historical terminology, the two subunits are referred to as
the S-Aquifer for the remainder of this report.

A-Aquifer: The aquifer occurs within the upper pillow lava horizon of the Rosalia
subaqueous zone. The A-Aquifer ranges in thickness from 5 to 45 feet. The thickness and
water-bearing capability of the A-Aquifer decreases to the south, where it becomes
hydraulically and lithologically indistinguishable from the S-Aquifer (Geraghty & Miller
1987).
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A lava lobe locally separates the A-Aquifer from the underlying B-Aquifer. The lobe is up to
20 feet thick and represents a surge of lava into the rapidly filling paleo-basin, which cooled
more slowly than the zones above and below.

B-Aquifer: This aquifer occurs within the lower pillow lava horizon of the subaqueous zone
of the Rosalia flow and is immediately above the Quincy/Squaw interbed. The aquifer is
continuous beneath the site and ranges in thickness from 20 to 50 feet and characterized by
an abundance of hyaloclastic (glass and scoria) with scattered pillow lavas. The base of the
subaqueous zone is characterized by an enriched zone of pyrite.

Sentinel Gap: The top of the basalt of Sentinel Gap lies approximately 220 feet beneath the
surface of the site. The first water-bearing zone encountered in the Sentinel Gap at the site is
approximately 30 feet below the Sentinel Gap flow top and is likely an intraflow zone. This
water-bearing zone was classified as the DGWR in the 1987 remedial investigation report
(Geraghty & Miller, 1987). Later work in The Dalles by Portland State University and
CH2M HILL (1993) determined that the DGWR was in the basalt of Sand Hollow, which
underlies the basalt of Sentinel Gap. None of the site monitoring wells extends to the
DGWR; however, the site production wells are completed in the DGWR.

3.3.2 Groundwater Flow Characteristics

This section presents a brief evaluation of horizontal and vertical hydraulic gradients,
focusing on the S-Aquifer. Groundwater elevation data used in this evaluation were
collected by ARCADIS, under contract to Lockheed Martin Corporation. Interpretation of
groundwater elevation data is complicated by the compartmentalization of groundwater
described above, and that wells in the monitoring well network often are screened at
different elevations within the S-Aquifer.

Horizontal Gradients

Groundwater elevations in wells screened in the S-Aquifer are measured by ARCADIS on a
semiannual basis. ARCADIS prepares groundwater contour maps for S-Aquifer wells
located near the RCRA and CERCLA landfills to evaluate groundwater flow directions.
ARCADIS groundwater contour maps for the March 2009 event are provided in

Appendix C. According to these data, the hydraulic gradient in the S-Aquifer at the RCRA
landfill location is generally to the northeast, with localized southerly hydraulic gradient
near MW-36S. The horizontal hydraulic gradient to the northeast was approximately

0.007 foot per foot. At the CERCLA landfill location, the S-Aquifer hydraulic gradient
generally is to the north-northeast.

Groundwater contour maps of the A-Aquifer and B-Aquifer, dating from August 1987, are
included in Appendix C. During this time, the groundwater flow direction in the A-Aquifer
was predominately from east to west, but farther to the south, the flow is to the northwest.
Groundwater flow in the B-Aquifer is generally to the west and south (Geraghty & Miller
1987). During the March 2009 groundwater sampling event, groundwater elevations were
only measured in three monitoring wells screened in the A-Aquifer: MW-6AA at 62.45 feet
North American Vertical Datum (NAVD), MW-12A at 59.24 feet NAVD), and MW-13A at
59.38 feet NAVD. Groundwater flow in the A-Aquifer during the March 2009 event was to
the west, which is generally consistent with the August 1987 monitoring event.
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Vertical Gradients

Vertical gradients were calculated for three pairs of monitoring wells located close together
and screened in different aquifers to determine the potential for vertical flow between
different water-bearing zones. It is important to keep in mind that gradients only indicate
the potential for flow, similar to how voltage only indicates the potential for electrical
current. Extremely low hydraulic conductivities occurring in competent, unfractured basalt
will limit and may locally preclude significant vertical flow (regardless of gradient
magnitude), similar to how an electrical insulator precludes the flow of electricity
(regardless of voltage).

Elevation data from three separate quarterly monitoring events (2008 to 2009) were used in
the evaluation. The calculated vertical gradient was comparable for all three of the
monitoring events. Table 3-1 below summarizes the results of the March 2009 calculations.

Calculated vertical gradients ranged from approximately -0.41 to -0.64 foot per foot,
compared with the horizontal gradients of 0.04 and 0.007 foot per foot, indicating that the
net hydraulic gradient in the S-Aquifer is predominantly downward; however, the very low
vertical hydraulic conductivity of basalt flow interiors limits and may locally preclude the
vertical movement of groundwater at the site.

TABLE 3-1
Vertical Gradient Calculations, March 2009
Northwest Aluminum Company, The Dalles, Oregon

Difference
Ground Bottom of Top of between
Surface Screen Screen Midscreen  Groundwater Difference Vertical
(feet (feet (feet Midscreen Elevations Elevation in Head Gradient
Well NAVD) NAVD) NAVD) (feet NAVD) (feet) (feet NAVD) (feet) (foot/foot)
MW-38S 132.98 84.48 94 .48 89.48 79.32 106.74 -44.27 -0.56
MW-6AA 133.66 7.66 12.66 10.16 62.47
MW-39S 144.3 89.3 99.3 94.3 75.38 107.63 -48.39 -0.64
MW-12A 145.45 13.62 24 .22 18.92 59.24
MW-41S 132.21 86.2 96.2 91.2 9 96.06 -37.28 -0.41
MW-7A 132.7 -4.8 5.2 0.2 58.78

NOTES:
#NAVD = North American Vertical Datum
®a negative value indicates the vertical gradient is directed downward
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4.0 Locality of Facility and Beneficial Use
Determination

The locality of facility (LOF), as defined by Oregon Administrative Rule (OAR) 340-122-
115(35), includes “any point where a human or ecological receptor contacts, or is reasonably
likely to come into contact with, facility related hazardous substances.” Potentially affected
site media with which receptors may come into contact are soil and groundwater. Because
active erosion and mass movement of soil are not occurring at the site, the LOF for soil is
defined as the boundaries of NAC’s property.

The extent of the LOF for groundwater is based on the following groundwater flow
characteristics and groundwater quality results:

e Hydraulic gradients in the Perched Zone and S-Aquifer are predominantly downward
to the underlying A-Aquifer, although vertical migration of groundwater is limited and
may be locally precluded due to the very low hydraulic conductivity of basalt flow
interiors. The horizontal component of the hydraulic gradient in the S-Aquifer is
generally to the north and northeast. The horizontal hydraulic gradient in the A-Aquifer
is predominantly from east to west near the CERCLA Landfill, but in the southern part
of the site the gradient is to the northwest.

¢ Groundwater quality results, discussed in more detail in Sections 6.0 and 7.0, indicate
that the Perched Zone and S-Aquifer show constituents related to past industrial
practices before site cleanup and demolition, with fluoride as the primary and most
extensive constituent in groundwater. Although the deeper A- and B-Aquifers contain
fluoride and cyanide above reporting limits, concentrations do not exceed relevant
screening levels and are unlikely to do so in the future because (1) concentrations in
shallower zones that recharge these deeper zones have dropped substantially since
remediation began; (2) aluminum reduction activities at the property ceased in 2003;
(3) and structures along with associated raw materials have been cleaned or removed
from the site. A sample from monitoring well MW-6AA contained weak acid dissociable
(WAD) cyanide above the tap water risk-based concentration for free cyanide; however,
WAD cyanide is not an EPA-approved method for analyzing for free cyanide in
drinking water and the direct comparison of WAD cyanide values to free cyanide
screening levels is conservative but inconclusive. Section 6.2.3 provides additional
discussion on cyanide analytical methods and screening levels.

Based on these conditions, the LOF for the NAC site would include unconsolidated soil at
the site (consisting of alluvial soil, crushed concrete, and imported fill material overlying
basalt), and the upper hydrostratigraphic units within the CRBG. The lateral boundaries of
this LOF are depicted on Figure 4-1. The vertical extent of the LOF would encompass the
Perched Zone, the S-Aquifer, the A-Aquifer, and B-Aquifer. The A- and B-Aquifers have
been included within the vertical extent of the LOF, as site constituents have been detected
in A- and B-Aquifer monitoring wells, although at levels below screening levels.
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4.0 LOCALITY OF FACILITY AND BENEFICIAL USE DETERMINATION

41 Land Use Determination

According to information provided by the City of The Dalles Community Development
Department, the site is zoned Industrial and Commercial/Light Industrial (Gassman, 2009).
The Port of The Dalles includes the site and hundreds of acres surrounding the site as
regionally significant industrial land in its regional economic development plan. As a
condition of the state of Oregon’s industrial site certification, the site must remain zoned as
industrial. Figure 4-2 is a site and zoning map for the western area of The Dalles. Zoning to
the north of the site is generally Industrial with some areas zoned as Recreational
Commercial. The area northwest of the site is primarily zoned as Industrial, Agriculture,
and further northwest, Rural Industrial. To the west and southwest of the site and west of
Interstate 84, zoning includes Industrial, Commercial/Light Industrial, Agriculture, Rural
Industrial, and a small triangular area of Residential land use south of Interstate 84. Along
the Columbia River waterfront on the east side of the site, zoning is either Industrial or
Recreational Commercial. Properties within the LOF are zoned industrial, commercial/light
industrial, and recreational commercial.

During site reconnaissance activities conducted during the site investigation, the observed
land use was consistent with the current Industrial and/or Commercial/Light Industrial
zoning designation.

4.2 Beneficial Water Use Determination

Water well locations within the LOF and in the region surrounding the LOF were reviewed
using water well logs obtained from the Oregon Water Resources Department (OWRD) well
log database for locations within Township 2 North, Range 13 East, Sections 20, 21, 28, 29,
32, and 33. A total of 37 water wells were identified within the study area. Of these 37 wells,
10 were identified for domestic use, 11 for irrigation, 5 for municipal or public water supply,
5 for industrial, and 6 with unidentified uses. A summary of information obtained from the
well logs is provided in Table 4-1. Figure 4-1 depicts the approximate locations of the wells,
based on available information. Copies of the well logs reviewed are included in

Appendix D.

Domestic, municipal, or community wells typically are indicative of drinking water use. No
domestic, municipal, or community wells screened within the S-, A-, or B-Aquifers are
located within the LOF. During the remedial investigation conducted for Martin Marietta
Corporation by Geraghty & Miller (1987), three drinking water wells were identified in the
area; the wells were subsequently abandoned. Drinking water wells, likely screened in A-
and B-Aquifers, are located west of the LOF within The Dalles City limits.

Water service in the region surrounding the site is provided by the City of The Dalles and
by the Chenoweth Water Public Utility District. Interviews and city-provided information,
regarding water supply sources for The Dalles Municipal Watershed are included as
Appendix E to this report. Based on this information, the future installation and use of
groundwater wells with The Dalles city limits is not reasonably likely to occur.

Based on these documented water uses and the groundwater flow characteristics described
in Section 3.3.2 of this report, the beneficial water use of the Perched Zone and the S-Aquifer
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4.0 LOCALITY OF FACILITY AND BENEFICIAL USE DETERMINATION

is recharge to the underlying A- and B-Aquifers and to surface water bodies (Chenoweth
Creek and the Columbia River). Considering the decrease in surface elevation east of the
site, the S-Aquifer may have been removed by erosion between the site and the Columbia
River, making this pathway incomplete. Because of the presence of drinking water wells
screened in the A- and B-Aquifers in the region outside the LOF, the beneficial water use of
the A- and B-Aquifers is conservatively considered to be drinking water within the LOF.
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TABLE 4-1

Well Log Survey Summary
Northwest Aluminum Company

Depth to Water- Static Water Screen, Perforation, or Total Well
Well Log ID Owner Name Well Use Bearing Zone Level Open Borehole Interval Depth Lithology
WASC 1946  Randy Munsen industrial 376 206 19-446 446 Layers of basalt from surface to total depth of well
WASC 1955  Henry Moore domestic 174 106 59-200 200 Top soil grading to sand and clay (0-11). Basalt w/ occasional claystone beds (11-200).
Fractured water bearing basalt from 174-189.
WASC 2078  Ken Twidwell domestic 100 29 100-115 120 Top soil grading to sandstone w/ gravel and boulders (0-32). Brown/ black basalt w/
claystone beds (32-120).
WASC 3243 Floyd Marsh domestic 387 234 22-408 408 Soil and boulders from surface to 4 feet, followed by layers of basalt. “Cinders” at 255-268
feet bgs.
WASC 3244  Floyd Marsh irrigation 260 188 40-350 350 Boulders from surface to 2 feet bgs, “cemented” gravel from 2-16, followed by layers of
basalt to total depth of well.
WASC 3245  Floyd W. Marsh irrigation 108 110 38-350 350 Soil and rock (0-8), black basalt (8-25), brown sand (25-30), layers of blue black, black, and
grey basalt (30-350)
WASC 3247  Walter Klindt (ABANDONED)  domestic NR 24.5 NR 100 NR, except described as “porous basalt”. This well has been abandoned, but was shown
on the associated map due to its close proximity to the site.
WASC 3250  (Animal Shelter Well — domestic 30 30 58-65 65 Sand (0-1), boulders (1-7), conglomerate (7-50), vesicular basalt and claystone (58-65). This
ABANDONED) well has been abandoned, but was shown on the associated map due to its close proximity
to the site.
WASC 3252  Fred Wetle irrigation NR NR NR 250 NR, except described as "basalt aquifer"
WASC 3253  Fred Wetle NR NR 85 27-251 257 Sand and gravel (0-26), "rock" (26-80), clay and sandstone (80-119), "sandrock" (119-140),
black rock and sand with blue clay (140-188), porous rock (188-198), clay, then clay and
sand (198-251)
WASC 3254*  Harvey Aluminum Company industrial 262 74 273-303 303 Fill material at surface to 10 feet bgs, followed by layers of basalt with intermittent clay or
peat and some “rock”
WASC 3255*%  Harvey Aluminum Co. NR NR NR NR 310 Generally described as “hard grey rock” and “rough black rock” with some blue shale and
organic material
WASC 3256*  Harvey Machine Co. Inc. industrial NR 86 220-314 314 NR
WASC 3258*  Harvey Aluminum Company industrial 153 73 227-302 302 Layers of basalt with intermittent softer interbeds (clay from 198-221)
WASC 3260  Carl Linebarger domestic 45 43 38-98 98 Sand and broken basalt (0-12), claystone and some rock (12-45), water bearing basalt (45-
(Rockline Well - ABANDONED) 98). This well has been abandoned, but was shown on the associated map due to its close
proximity to the site.
WASC 3313  Mike West domestic 201 102 139-159 (perforations), 230 Sandstone with some rock (0-140), claystone (140-155), gravel (155-165), black basalt w/
159-230 (open sandstone beds and occasional fracturing (165-230).
borehole)
WASC 3314  Chenowith Irrigation domestic, 256 76 52-275, liner from 167- 275 Topsoil overlaying basalt, rock, clay (1-275). Porous basalt (256-269).
Cooperative municipal, and 190
irrigation
WASC 3315  Mike West domestic 121 130 19-224 224 Sandstone (0-94), sandstone interbedded with cemented gravel (94-219), basalt (219-224)
WASC 3316  George Moon domestic NR 440 18.5-539 539 Claystone (0-3), layers of sandstone (3-539)
WASC 3317 Alice T. McCown Ornduff NR NR 105 NR 231 NR
WASC 3318 Robert Moore NR NR 120 NR 270 NR
WASC 3319 Robert Moore NR NR NR NR 70 NR
WASC 3320  InaJ. Fitzgerald irrigation NR 100 NR 250 Sandstone (0-53), rock (53-73), mud (73-79), gravel and boulders (79-101), soft rock
interbedded with mud (101-250).
WASC 3321  G. Esse Haug NR NR 95 NR 195 NR, except described as "basalt aquifer"
WASC 3322  Chenowith Irrigation Coop public supply NR 86 13-258 258 Sandy soil (0-10), layers of "rock" with occasional clay beds (10-258). Indicates aquifer in

"flow breccia".
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TABLE 4-1
Well Log Survey Summary
Northwest Aluminum Company

Depth to Water- Static Water Screen, Perforation, or Total Well

Well Log ID Owner Name Well Use Bearing Zone Level Open Borehole Interval Depth Lithology

WASC 3323  Chenowith Irrigation Coop. Inc. public supply 231 86 21.5-260 260 Sand and gravel (0-9.5), layers of basalt with intermittent clay (9.5-260)

WASC 3324 C.E. Fitzgerald NR NR NR NR 256 NR

WASC 3325 A.D. Rouintree irrigation 102 76 NR 106 Sandy loam grading to sand, gravel and boulders (0-22). Basalt (38-98), sandstone (98-
106).

WASC 3326 G.W. Ott irrigation NR 95 NR 195 NR. Noted that water “running into well from perched water body 57’ below surface”.

WASC 3327  Carl Linebarger irrigation 217 86 19-223 223 Soil at surface, followed by layers of basalt to total depth of well

WASC 3328 G. Segui domestic, irrigati NR 14 20-189 189 NR

WASC 3329  Wasco Co. Industrial Farm irrigation NR 43 NR 19 NR, except described as sand and gravel aquifer. Depth to water or well depth may have
been reported erroneously.

WASC 3330  SP & SRR (listed as “Well at domestic NR 47 8-149 149 Rock fill at surface, followed by layers of basalt to 103 feet, shale (103-138), basalt (138-

Grand Dalles station” 149)

WASC 4119  P.S. Plummer irrigation NR 14.3 (cased entire depth) 22 NR, except described as sand and gravel aquifer

WASC 4135  Emmaneual Baptist Church irrigation 22 8 19-23 23 Top soil followed by clay, gravel, and few boulders (0-23).

WASC 50104 Wesley D. & Ann Posey domestic 95 531 123-732 734 Sandstone layers with intermittent clay (0-734)

WASC 50457  Chenowith Irrigation Coop community 13 135 165-242 242 Fine sand and gravel (0-13), basalt (13-242).

WASC 51152  Wes Pullen domestic 119 95 18-135 135 Fine to medium sandstone (2-119), gravel (119-135).

WASC 51632  Rock Webb irrigation 283 194 124-315 315 Soil, rock, sand, and gravel (0-25), boulders (25-104), basalt (104-112), sandstone (112-
114), layers of basalt (114-315)

WASC 51647  Chenowith Water PUD municipal 182 106 210-263 263 Silty sand with clay, sand, and gravel (0-17). Basalt layers with occasional shale deposits
(17-263).

Notes:

NR = not reported.
Depths and intervals reported in feet below ground surface (ft bgs).
* Denotes well located on site.

Page 2 of 2





5.0 Features of Potential Interest

This section summarizes the features of potential interest identified in the 2008 Site
Characterization Work Plan (see Appendix A-1) and through supplemental work planning
activities. These features of potential interest were selected based on a review of the
remedial investigation and remedial action construction reports (Geraghty & Miller, 1987
and 1994), site observation, discussions regarding past operations with plant staff, and
through review and feedback from DEQ. A total of 27 features of potential interest were
identified on the NAC property (Figure 5-1). Table 5-1 lists the features of potential interest
with brief historical summaries.
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5.0 FEATURES OF POTENTIAL INTEREST

TABLE 5-1
Features of Potential Interest
Northwest Aluminum Company, The Dalles, Oregon

Feature Name and Map Label ID ?

Description

Former Metal Storage Area — Map Label A

Used to accumulate frozen aluminum metal pads taken from cathodes removed from service for maintenance (Geraghty
& Miller, 1987). The area was likely used from the time aluminum manufacturing began in 1958 until operations ceased in
2003. This area was not selected for Comprehensive Environmental Response, Compensation, and Recovery Act
(CERCLA) remedial action by EPA.

Former Bath Recovery Area — Map Label B

Temporarily used to store cryolite (sodium aluminum fluoride - NasAlFg) bath recovered from cathode handling operations
(Geraghty & Miller, 1987). The cryolite bath was recovered and stored in the bath recovery area prior to dismantling of
the removed cathode. The bath was later recycled into the aluminum reduction cells. Two soil samples collected during
the RI process from this area were analyzed for cyanide and fluoride. Remediation activities included an excavation,
which was completed and accepted by EPA.

North Ditch Soil — Map Label C

Received surface runoff and pumped water from collection sumps located beneath the aluminum reduction building.
Previously collected noncontact cooling water from the rectifier yard. Historically extended from the north side of the
reduction building to the landfill ditch, located south of the CERCLA landfill. During the RI process, seven surface water
and three soil samples were collected from the ditch for analysis (Geraghty & Miller, 1987). All of the surface water
samples were analyzed for cyanide and three samples were also analyzed for fluoride and carcinogenic PAHs (cPAHSs).
The three soil samples were analyzed for cyanide and fluoride. No remedial action was conducted for the North Ditch.
The ditch was used to manage water after the remedial actions were conducted on the site with the drainage from this
ditch diverted to NAC’s stormwater system.

Former Cathode Handling Area — Map Label D

Used in the cathode removal and recycling process, where cryolite bath and frozen aluminum pads were removed from
the cathode (Geraghty & Miller, 1987). Between 1961 and 1971, the cathode waste materials (including potliner) were
reportedly crushed in the handling area prior to being shipped off site for processing at a Reynolds Aluminum facility in
Longview, Washington. The cathode handling area was reportedly in use from 1960 to 1984. The area (referred to as the
Old Cathode Waste Pile) was characterized during the Rl process by collecting three soil samples for total cyanide
analysis; one soil sample for free cyanide and fluoride analysis; and one perched water sample analyzed for total
cyanide, free cyanide, and cPAHs. The area was subsequently excavated to bedrock under EPA oversight and backfilled
with clean fill (Geraghty & Miller, 1992).

Former Cathode/Anode Handling Area — Map
Labels E, F, and G

Three closely-spaced areas collectively referred to as the Cathode/Anode Handling Area:

Carbon Plant — Map Label E: Used to manufacture anode assemblies for the reduction cells. The anodes and
associated briquettes were manufactured by baking coal tar pitch and petroleum coke at 150 degrees Celsius into a
stable solid (Geraghty & Miller, 1987).

Pitch Plant/Coke Handling Area — Map Label F: Used in conjunction with the carbon plant. Assumed to have been
used from 1958 to 2003. Materials used in the area included coal tar pitch and petroleum coke.

Aluminum Fluoride Storage Area — Map Label G: Used to store aluminum fluoride bath flux in the reduction process.

The Cathode/Anode Handling Area was not a subject of the CERCLA remedial action and continued to be used after the
CERCLA completion decision was issued by EPA in 1996.
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5.0 FEATURES OF POTENTIAL INTEREST

TABLE 5-1
Features of Potential Interest
Northwest Aluminum Company, The Dalles, Oregon

Feature Name and Map Label ID ?

Description

Former Salvage Area — Map Label H

The former salvage area is assumed to have been used from 1958 to 1984 for storage of scrap cathode shells and
collector bars prior to shipment off site for scrap recycling. During the remedial action, the area was addressed by
excavation followed by soil verification samples. The completed remediation met EPA CERCLA remedial action
requirements and subsequently the area was not used for any industrial or waste related activity.

Former Cathode Wash Area — Map Label |

Assumed to have been in use from 1958 to 1984. Temporary staging area for removed potliner shells (Geraghty & Miller,
1987). The exterior of the potliner shells were sprayed and/or soaked with water in this area, in order to cool the shell in
preparation for bath recovery and cathode handling. The area was characterized during the RI process for cyanide,
fluoride, and sodium. The analytical results of the remedial investigation did not lead to remedial action during the
CERCLA cleanup. Used for general storage after CERCLA remedial actions were completed in other areas of the site.

Former Wastewater Treatment Plant Area — Map
Label J

Package plant installed to treat sanitary wastewater effluent from site facilities. The wastewater treatment plant was
assumed to be in use from approximately 1978 (when an NPDES permit was issued to Martin Marietta) until December
1999, when the treatment plant was shut down and decommissioned, and the site was connected to the City of The
Dalles publically owned treatment works (POTW). The wastewater treatment plant area was not characterized during the
RI process, was not the subject of remedial action, and was used for continued sanitary wastewater treatment after the
CERCLA remediation was completed in 1995.

Former Removed Lime Storage Area — Map
Label K

Stored lime that was used for pH adjustment in the wastewater treatment plant. Assumed to have been in use from 1958
until 1991, when the lime slaker was shut down. Later used for general nonwaste storage.

Former Aboveground Petroleum Storage Tanks —
Map Label L

Three ASTs were installed in 1987 to replace underground fuel storage tanks that were previously removed in 1988
under the direction of Martin Marietta during the course of the RI/FS process. The tanks stored fuel used to supply
various vehicles, motors, and power generators at the facility. The ASTs were removed during the 2008 facility demolition
activities.

The area around the ASTs was not characterized during the RI process and was used after the CERCLA process was
complete. During the winter of 1996-1997, a surface release of fuel was observed and cleaned up; however, no
verification soil samples were collected from the affected paved area. During earthwork near the aboveground tanks
south of the reduction building, spent potliner was identified and removed by Martin Marietta Corporation in 1989
(personal communication with G. May 2007 and 2008).

Universal Waste Storage Area — Map Label M

Short-term storage area for a variety of wastes (such as sealed containers of spent fuel, spent solvents, and fluorescent
bulbs) generated at the plant. Assumed to be in use from 1982 through site demolition. During this period no releases
were reported from the universal waste storage area; and the concrete floor were in good condition. The area was
covered by a roof to prevent contact with rainwater or stormwater.

Former Gasoline/Diesel USTs — Map Label N

The former gasoline and diesel USTs were used to hold fuel supply for various vehicles and generators at the facility.
The USTs were assumed to be in use from 1958 until 1984, and were removed in 1988 during the course of the RI/FS
process. Northwest Aluminum Company requested documentation and data regarding tank removal activities from
Lockheed Martin Corporation, but LMC was unable to locate documentation of the tank removal or information regarding
sampling during removal activities (Bath, 2008).
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5.0 FEATURES OF POTENTIAL INTEREST

TABLE 5-1
Features of Potential Interest
Northwest Aluminum Company, The Dalles, Oregon

Feature Name and Map Label ID ?

Description

Removed Rectifier Yard — Map Label O

Formerly was used to transform alternating current to direct current so higher amperages could be produced for the
electrolytic aluminum reduction process. Assumed to have been in use from 1958 to 2003. While most of the PCB-
containing transformers had been removed in the 1980s and 1990s, several of the transformers used in the rectifier yard
formerly contained insulating oil containing PCBs. Cleanup actions were conducted in 1995 and the PCB-containing
transformers were replaced at that time. During 2007, the remaining nonessential, oil-filled electrical equipment was
decommissioned as part of site demolition. A final cleanup of PCB-containing transformers and any soil, concrete, or
other media-containing PCBs was removed prior to demolition activities in this area, which included the removal of the
rectifier yard infrastructure, some soil removal, and collection of verification samples. Verification samples indicated total
PCBs were not detected at detection limits below 1 mg/kg at all sample locations. Rectifier yard remedial activities are
summarized in the Self-Implementing Onsite Cleanup and PCB Removal Report (Cleanwater Environmental Services,
September 2008) included in Appendix F.

Former Aluminum Reduction Building — Map
Label P

The primary manufacturing facility, which operated from 1958 to 2003, consisted of five aluminum reduction pot rooms
containing a total of 300 aluminum reduction cells. Constructing the Aluminum Reduction Building required removal of all
native soil and trenches to be blasted out of basalt to allow space for the pot room basements and concrete foundations.

The Cast House is where molten aluminum from the smelter was cast into blocks that are known as ingots. Two Cast
House hydraulic lift pits were associated with molten aluminum ingot casting furnaces at NAC PCB-containing hydraulic
fluids were used for some period of time in the Cast House Hydraulic systems and cleanup actions were carried out in
2009 to address potential PCB contamination. Cleanup actions included demolition and removal of concrete foundations,
and verification cement sampling on external foundation surfaces that were to left in place. All verification samples were
below 1 mg/kg and the pits were backfilled. Remedial activities associated with the Cast House hydraulic lift pits are
further described in Self-~implementing Onsite Cleanup and PCB Removal Report (Cleanwater Environmental Services,
May 2009) included in Appendix G.

Secondary Recycle Ponds — Map Label Q

Constructed in an excavated space originally intended for the basement of planned pot room F. Because market
conditions precluded installing a sixth pot room at the facility, the space was used for the secondary recycle ponds. The
ponds were put into service in August 1990 to manage effluent from the air pollution control system. They were equipped
with a double liner and a leak detection monitoring system located between the liners. In 1999, as settled solids were
dredged from one of the ponds, the top liner on one pond was damaged and caused the leak detection alarm to activate.
The liner was repaired and no release of pond fluid to the environment was observed. The ponds were constructed after
the RI process was complete and were not subject to remedial action under CERCLA.

Former Ore Unloading Area — Map Label R

Used to temporarily store alumina that was transported to the site via rail cars. The alumina was introduced to the cryolite
bath as a powder to begin the reduction process. It is assumed that the ore unloading area was used from 1958 until
2003. The area was not characterized during the RI process but during the course of other site remediation activities it
was observed that potliner material had been placed in the area, triggering a remedial action in this area. During the
remedial action, excavation was conducted based on visual evidence of potliner material. Thirteen verification soil
samples were collected for fluoride analysis. The remedial excavation was completed to the satisfaction of the EPA
(Geraghty & Miller, 1994).

54

ES122210223417PDX
FINAL REPORT





5.0 FEATURES OF POTENTIAL INTEREST

TABLE 5-1
Features of Potential Interest
Northwest Aluminum Company, The Dalles, Oregon

Feature Name and Map Label ID ?

Description

Former Lined Evaporation Pond — Map Label S

Constructed in 1980 to supplement the scrubber sludge ponds’ capacity for storage of sludge and evaporate water
discharged from the dry scrubber air pollution control equipment (Geraghty & Miller, 1987). Used from 1980 to 1984
during active aluminum reduction plant operations, and returned to use from 1986 to 1987 for water treatment. During the
RI process, one sediment sample was analyzed for free cyanide, fluoride, and cPAHs. Two water samples were analyzed
for total cyanide, free cyanide, fluoride, and cPAHSs; and one additional water sample was analyzed for total cyanide and
free cyanide. The lined pond was closed and five verification samples were collected from the material below the liner in
1989. These samples were analyzed for cPAHs and fluoride. Based on the verification sample results, EPA approved the
regrading and capping of the lined evaporation pond area in 1990 and no further industrial activities occurred in this area.

Section 1, Parcel 3 — Map Label T

Section 1, Parcel 3 is an area owned by NAC and located east of River Road. PAHs were detected in limited soil samples
collected during due diligence work for a potential sale of this parcel, (Mark Yinger Associates, 2006). Due to the
absence of plant operations in this area, the source of PAHs appears unrelated to the smelter and may be related to a
creosote-treated power pole and asphalt pavement in this area).

Recycle/Storm Surge Pond—Map Label U

Constructed in 1974 to serve as a settling basin for solids from the secondary scrubber ponds, and to provide a source of
recycled water for the plant (Geraghty & Miller, 1987). During the RI process, two water samples were analyzed for total
cyanide, free cyanide, and fluoride; three water samples were analyzed for cPAHSs; four sediment samples were analyzed
for free cyanide and fluoride; and 11 sediment samples were analyzed for cPAHs. During remedial action in 1991, the
pond was drained and approximately 28,000 cubic yards of sediment were removed. Following remediation, a layer of
crushed rock was placed over the exposed areas of the Pond bank, to the low water level at approximately 99 feet above
mean sea level (Geraghty & Miller, 1994). Appendix H includes photographic documentation of the remediation of the
pond. The pond has not been used for industrial purposes since that time. The recycle pond remains in place and
functions as a stormwater surge pond for the site.

Former Landfill Runoff Areas — Map Label W

These areas are located to the north of CERCLA landfill. In an email dated February 15, 2008, DEQ determined that the
runoff areas while discussed in the remedial investigation report were not adequately characterized by prior owners. DEQ
requested that samples be collected from these areas as part of the site characterization activities.

Former Scrubber Sludge Pond Areas — Map
Label X

The Scrubber Sludge Ponds were used as sedimentation basins for primary and secondary air emission control sludge
from both dry and wet processes, as well as for containing dredged material from the Recycle Pond and the former Lined
Evaporation Pond, which were excavated in 1990.

Discharge Channel — Map Label Y

This was the facility’s primary drainage feature, used to handle collected stormwater, process and treated sanitary
wastewater effluent.

Facility Concrete Structures — No Map Label

During the demolition activities, above grade building foundations and floor slabs were removed and crushed prior to
disposal. Working with DEQ the concrete was sampled and analyzed for waste characterization purposes. Concrete with
sample results below approved screening criteria was beneficially reused as fill onsite in the former Aluminum Reduction
Building basements.
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5.0 FEATURES OF POTENTIAL INTEREST

TABLE 5-1
Features of Potential Interest
Northwest Aluminum Company, The Dalles, Oregon

Feature Name and Map Label ID ? Description

Groundwater at the Facility — No Map Label The LMC groundwater monitoring well network consists of 19 actively monitored wells, sampled on a semiannual basis
with 15 wells screened in the S-Aquifer and three wells screened in the A-Aquifer, and one well screened in the
B-Aquifer. Although the purpose of the network is to evaluate potential effects to groundwater from the CERCLA and
RCRA landfills, the network encompasses the NAC property under investigation and results are used to characterize
current groundwater conditions. In addition, during work planning activities DEQ requested that NAC sample building
sumps to gather supplemental groundwater data, and during investigation activities DEQ requested the installation and
quarterly sampling of four new S-Aquifer monitoring wells for one year.

Note:

@ Since the time that NAC entered into the Oregon Voluntary Cleanup Program, DEQ requested that the Former City Refuse Area (Map Label V), which was included in the
final Site Characterization Work Plan for the NAC property, be managed under a separate DEQ agreement. This feature was operated by the City of The Dalles from
approximately the 1930s until sometime between 1954 and 1957 for burning and disposing of municipal refuse (LMC, 2009). In 1975, a parking lot was constructed over the
area to serve the adjacent rodeo grounds. NAC had no role in operating the refuse area. Because this property is now under a separate agreement with DEQ in the Voluntary
Cleanup Program, it is not included in the area requested for a No Further Action determination in this report.
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6.0 Site Characterization Activities and Results

This section summarizes the site characterization activities and results for the former
aluminum reduction plant, focusing on the features of potential interest presented in
Section 5.0.

6.1 Summary of Site Characterization Sampling Activities

Sample locations and specified analyses are summarized by feature of interest in Table 6-1.
The characterization activities are based on the site characterization approach described in
Section 5 of the 2008 Work Plan provided in Appendix A-1 to this report and on the
supplemental work plan memorandums in Appendix A. Activities included concrete
sampling, soil sampling, and groundwater sampling conducted in 2008, 2009, 2010, and
2011. Sampling procedures, sample handling, and field documentation were completed
according to the procedures outlined in the 2008 Work Plan. Copies of CH2M HILL’s field
logbooks and well logs are included in Appendix I and analytical laboratory reports are
included in Appendix J.

Table 6-1 below summarizes the proposed versus actual sampling activities conducted, and,
where relevant, provides the rationale for deviating from the proposed sampling procedure.

6.2 Summary of Regulatory Screening Levels

The site characterization activities conducted at the NAC facility combined process
knowledge with an observational screening approach to characterize the nature and extent
of contamination and identify areas where additional assessment or remedial activities may
be warranted. The screening approach consisted of comparing individual sample point
results to conservative screening-level values (SLVs) (rather than statistically aggregated
data compared to site-specific risk values, as performed in a risk assessment). This
information guides the observational approach and provides a conservative impression of
potential risk but is not necessarily indicative of actual or site-specific potential risk. Direct
evaluations of site-specific risk are addressed in Section 9.0, Risk Assessment. Site-specific
SLVs for concrete, soil and groundwater were developed through a series of discussions
with DEQ, using such sources as the DEQ risk-based concentrations (RBCs) (DEQ, 2009 and
2011), EPA regional screening levels (RSLs) (EPA, 2010), as well as screening values
developed from site-specific characteristics.

6.2.1 Concrete Screening Levels

Concrete sample screening criteria are presented in CH2M HILL’s October 1 and
December 31, 2008, memorandums to DEQ (CH2M HILL, 2008b and 2008c, Appendix A).
Three screening criteria thresholds were developed for concrete at the site: (1) Acceptable for
Industrial Reuse without Further Restriction, (2) Acceptable for Industrial Reuse Below a Depth of
Four Feet, and (3) Acceptable Considering the Leaching Pathway. Appendix A-7 summarizes
DEQ’s decision regarding the use of crushed concrete as clean fill at the site and provides
the data used in that evaluation. The screening criteria presented in Table 6-2 consider both
direct exposure and leaching pathways.
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6.0 SITE CHARACTERIZATION ACTIVITIES AND RESULTS

TABLE 6-1

Sample Locations and Characterization Activities
Northwest Aluminum Company, The Dalles, Oregon

Map
Feature Label Proposed Characterization Final Characterization Reason for Deviation Analysis ?
Metal Storage Area A Four soil sample locations; surface and 2 feet below Same as proposed with two additional Further fluoride M, F,C,P
grade. At one location, excavate to 5 feet or to surface samples also collected. Bedrock leachability
bedrock to investigate soil thickness. was encountered at 1.5 to 4 feet below characterization.
ground surface (bgs).
Former Bath B As requested by DEQ in its review of the draft work  Three surface and two shallow subsurface  Refusal on third shallow M, F,C, P
Recovery Area plan, surface and shallow subsurface (2-foot depth)  (2-foot depth) soil samples from three subsurface sample.b
soil samples were to be collected from three locations. One additional surface sample Further fluoride leach-
locations was collected. ability characterization.
North Ditch C Surface and shallow subsurface (2-foot depth) ditch  Three surface and two shallow subsurface Refusal on third shallow M, F,C,P
bottom soil samples from three locations (2-foot depth) ditch bottom soil samples subsurface.
from three locations.
Former Cathode D As requested by DEQ in its review of the draft work ~ Same as proposed in final work plan. M, F,C,P
Handling Area plan, surface and shallow subsurface (2-foot depth)
soil samples were to be collected from three
locations
Carbon Plant, Pitch  E, F, G Soil samples at approximately six locations, at Same as proposed with two additional Further fluoride M, F,C,P
Plant/Coke ground surface and 2 feet below grade. surface soil samples collected. leachability
Handling Aluminum characterization.
Fluoride Storage
Former Salvage H As requested by DEQ in its review of the draft work  Collected three surface samples and one Encountered refusal in M, F,C,P
Area plan, surface and shallow subsurface (2-foot depth)  subsurface sample. two subsurface
soil samples were to be collected from three locations.
locations
Cathode Wash Area | Collect soil samples (surface and 2-foot depth) on Same as proposed in final work plan. Soil and
the edges of the existing concrete pad for analysis. Groundwater
As requested by DEQ in its review of the draft work M, F,C,P
plan, a perched groundwater sample was to be
collected (if encountered) using a direct push probe.
Wastewater J Advance two direct-push probes in the vicinity of Same as proposed. Soil and
Treatment Plant former WWTP and collect soil and groundwater Groundwater
Area samples (if encountered before refusal) for analysis. M, F,C,P

Surface and 2-foot depth soil samples will be
collected and analyzed.

6-2
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6.0 SITE CHARACTERIZATION ACTIVITIES AND RESULTS

TABLE 6-1

Sample Locations and Characterization Activities
Northwest Aluminum Company, The Dalles, Oregon

Feature

Map
Label

Proposed Characterization

Final Characterization

Reason for Deviation Analysis ?

Aboveground
Petroleum Storage
Tanks

L

At the location of each aboveground tank, collect
two soil samples from one location (surface and 2-
foot depth), after the tanks are removed. Additional
samples may be collected if petroleum-stained soil is
observed following tank removal.

Same as proposed with one additional
surface soil sample collected.

Further fluoride
leachability
characterization.

Soil M, F, C,
G, and D.

Diesel USTs

As requested by DEQ in its review of the draft work
plan, a direct-push probe was to be advanced at the
location of the former USTs. Soil samples were to be
collected in areas exhibiting evidence of petroleum
(odor, sheen, discoloration, or ionizable organic
vapors). If no evidence of petroleum is noted in the
field, soil samples were to be collected from the
6-foot depth (assumed depth of the USTs) and from
the soil just above the perched groundwater level
(because petroleum, if present, would tend to collect
on top of the saturated zone). If perched
groundwater is encountered, a groundwater sample
was to be collected if reasonably possible. If no
perched groundwater is encountered, the deepest
soil sample was to be collected just above the depth
where refusal is encountered on basalt.

Same as proposed in final work plan. One
soil sample and one perched groundwater
were collected.

Soil and
Groundwater
P,G,D

Aluminum
Reduction Building

Collect samples of water from the two sumps in the
Aluminum Reduction Building system to characterize
the east and west areas of the Reduction Building.
As requested by DEQ in its review of the draft work
plan, after the Aluminum Reduction Building is
removed, advance a monitoring well to the S-Aquifer
and collect a groundwater sample.

Same as proposed in the final work plan.

M,F,C, P,V

Secondary Recycle
Ponds

Collect six soil/sand samples (three per pond) after
liner removal.

Same as proposed.

M,F,C P

Ore Unloading Area

Collect two surface and shallow subsurface (2-foot
depth) soil samples after any remaining SPL is
removed.

Collected two surface samples.

Encountered refusal in
two subsurface
locations.

M, F,C,P
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6.0 SITE CHARACTERIZATION ACTIVITIES AND RESULTS

TABLE 6-1

Sample Locations and Characterization Activities
Northwest Aluminum Company, The Dalles, Oregon

Map
Feature Label Proposed Characterization Final Characterization Reason for Deviation Analysis *
Section 1 Parcel 3 T Collect and analyze five surface and shallow Collected five surface samples and two Encountered refusal in P
subsurface (2-foot) soil samples. subsurface samples. three subsurface
locations.
The Supplemental Soil Sampling for PAH Analysis Collected two surface samples from 0to 1 Encountered refusal in P
proposed by NAC in2011 identified two locations for  foot bgs. two surface locations.
surface sampling (0 to 3 feet bgs). . .
Additional PAH analysis
was to provide
additional data for the
risk assessment.
Former Landfill w As requested by DEQ in its review of the draft work  Four surface samples and three Encountered refusal in M,F,C, P
Runoff Areas plan, four surface and shallow subsurface (2-foot) subsurface samples were collected. one subsurface
soil samples were to be collected and analyzed. location.
The Supplemental Soil Sampling for PAH Analysis Seven surface soil samples were collected Encountered refusal at P
proposed by NAC in 2011 identified seven locations  from 0 to 2 feet bgs. seven locations at 2 to
for surface sampling (0-3 feet bgs). 2.5 feet bgs.
Additional PAH analysis
was to provide
additional data for the
risk assessment.
Former Scrubber X As requested by DEQ in its review of the draft work  Sixteen test pits were advanced in sludge None
Sludge Pond Areas plan, test pits will be advanced to explore for visual pond areas to delineate the limits of the
evidence of scrubber sludge residue. Additional test  pond on NAC property.
pits will be advanced to generally delineate the limits
of the pond on NAC property.
Discharge Channel Y This feature was identified in Supplemental Work Six surface soils samples were collected at M, F,C,P
Plan Memorandums and the extent of sampling and  shallow subsurface (2 feet).
analysis was agreed to between NAC and DEQ.
Documentation sampling upon completion of the A total of seven discrete samples were P
excavation and prior to cap placement. collected every 100 feet at the base of the
excavated ditch.
Industrial Area No map The Supplemental Soil Sampling for PAH Analysis Twenty surface (0 to 3 feet) soil samples P
label proposed by NAC in 2011 identified seven locations  were collected.

for surface sampling (0 to 3 feet bgs).

6-4

ES122210223417PDX
FINAL REPORT





6.0 SITE CHARACTERIZATION ACTIVITIES AND RESULTS

TABLE 6-1
Sample Locations and Characterization Activities
Northwest Aluminum Company, The Dalles, Oregon

Map
Feature Label Proposed Characterization Final Characterization Reason for Deviation Analysis ?
Concrete Structures No Map This feature was identified in Supplemental Work Multiple composite and grab samples were M, F, C, P,
Label  Plan Memorandums and the extent of sampling and  collected to characterize concrete and selected
analysis was agreed to between NAC and DEQ. structures for disposal prior to demolition. samples for
PCBs
Groundwater No Map Perched zone groundwater sampling using direct Collected seven Perched Zone samples. DEQ requests. M,F,C,P

Label  push probes and one new monitoring (MW-101)

were proposed in the final DEQ-approved work plan.

Installed monitoring well MW-101.

Obtained and reviewed LMC
CERCLA/RCRA groundwater monitoring
network results.

In a November 2, 2009, meeting at the site
between DEQ and NAC, DEQ requested
three additional monitoring wells and
quarterly sampling of the four wells
installed during this work.

In November 2010, a subset of wells was
sampled for geochemical analysis at
DEQ’s request to quantitatively evaluate
fate and transport of fluoride in
groundwater using geochemical modeling.

Notes:
@ Analyses are defined as follows:

M = Metals and inorganic constituents of potential interest (antimony arsenic, barium, beryllium, cadmium, chromium, lead, mercury, nickel, selenium, silver, strontium,

thallium, and vanadium)

Total, free, and/or weak acid dissociable cyanide
F Fluoride

P Polynuclear aromatic hydrocarbon

G = Total gasoline-range petroleum hydrocarbon

D = Total diesel-range petroleum hydrocarbon

V = Volatile organic compound

(@)

® “Refusal’ is the inability to advance the subsurface excavation owing to the presence of an obstruction such as basalt bedrock.
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6.0 SITE CHARACTERIZATION ACTIVITIES AND RESULTS

TABLE 6-2

Screening Levels for Concrete in milligrams per kilogram
Northwest Aluminum Company, The Dalles, Oregon

Column A Column B Column C
Acceptable for Industrial Reuse Acceptable for Industrial Reuse Acceptable viathe Lowest
Constituent without Further Restriction below a Depth of 4 feet Leaching Pathway Level
Antimony <450 EPA (2008) Outdoor Industrial <4,500 10 times screening level for noncarcinogens® Not applicable b 450
Worker
Arsenic <7 Typical DEQ background value °© <70 10 times screening level for noncarcinogens Not applicable 7
Barium <100,000 EPA (2008) Outdoor Industrial <1,000,000 10 times screening level for noncarcinogens Not applicable 100,000
Worker
Cadmium <560 EPA (2008) Outdoor Industrial <5,600 10 times screening level for noncarcinogens Not applicable 560
Worker
Chromium <500 EPA (2008) Outdoor Industrial <5,000 10 times screening level for noncarcinogens Not applicable 500
Worker for total chromium
Lead <800 EPA (2008) Outdoor Industrial <8,000 10 times screening level for noncarcinogens Not applicable 800
Worker
Mercury <340 EPA (2008) Outdoor Industrial <3,400 10 times screening level for noncarcinogens Not applicable 340
Worker
Selenium <5,700 EPA (2008) Outdoor Industrial <57,000 10 times screening level for noncarcinogens Not applicable 5,700
Worker
Silver <5,700 EPA (2008) Outdoor Industrial <57,000 10 times screening level for noncarcinogens Not applicable 5,700
Worker
Strontium <100,000 EPA (2008) Outdoor Industrial <1,000,000 10 times screening level for noncarcinogens Not applicable 100,000
Worker
Thallium <79 EPA (2008) Outdoor Industrial <790 10 times screening level for noncarcinogens Not applicable 79
Worker
Vanadium <5,700 EPA (2008) Outdoor Industrial <57,000 10 times screening level for noncarcinogens Not applicable 5,700
Worker
66 ES122210223417PDX
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6.0 SITE CHARACTERIZATION ACTIVITIES AND RESULTS

TABLE 6-2
Screening Levels for Concrete in milligrams per kilogram
Northwest Aluminum Company, The Dalles, Oregon

Column A Column B Column C
Acceptable for Industrial Reuse Acceptable for Industrial Reuse Acceptable viathe Lowest
Constituent without Further Restriction below a Depth of 4 feet Leaching Pathway Level

Polynuclear Aromatic Hydrocarbons (PAHs)

Benz(a)anthracene <2.7 DEQ (2009) Occupational Worker <270 100 times screening level for carcinogens ° Not applicable 2.7
Benzo(b)fluoranthene
Indeno[1,2,3-cd]pyrene

Benzo(k)fluoranthene <27 DEQ (2009) Occupational Worker <2,700 100 times screening level for carcinogens Not applicable 27

Benzo(a)pyrene <0.27 DEQ (2009) Occupational Worker <27 100 times screening level for carcinogens Not applicable 0.27

Dibenz[a,h]anthracene

Chrysene <270 DEQ (2009) Occupational Worker <27,000 100 times screening level for carcinogens Not applicable 270

Fluoranthene <29,000 DEQ (2009) Occupational Worker <290,000 10 times screening level for noncarcinogens Not applicable 29,000

Fluorene <35,000 DEQ (2009) Occupational Worker <350,000 10 times screening level for noncarcinogens Not applicable 35,000

Naphthalene <770 DEQ (2009) Occupational Worker <77,000 100 times screening level for carcinogens 15 770

Pyrene <21,000 DEQ (2009) Occupational Worker <210,000 10 times screening level for noncarcinogens Not applicable 21,000

Cyanide (total and <140,000 EPA (2008) Outdoor Industrial <1,000,000 10 times screening level for noncarcinogens 40 (weak acid 40

weak acid dissociable) Worker ¢ dissociable) d

Fluoride <41,000 EPA (2008) Outdoor Industrial <410,000 10 times screening level for noncarcinogens 20,000 20,000
Worker

PCBs (total) <0.98 DEQ (2009) Occupational Worker <50 Below Toxic Substances Control Act Not applicable 0.98

regulated level

Notes:

@ Guidance for Identification of Hot Spots (DEQ, 1998).

®The leaching pathway is not applicable for metals and other low mobility constituents such as PAHs, with the exception of naphthalene.
¢ Typical background value suggested by DEQ (2008).

4 This screening level is conservatively low because: 1) it was calculated before the beneficial use evaluation and assumes shallow groundwater has drinking water as a
beneficial use, even though the beneficial use determination concluded otherwise because of the absence of drinking water use or wells within the S-, A-, and B- Aquifers
within the LOF. 2) The cyanide MCL is based on available cyanide (formerly referred to as “free cyanide,” EPA, 2007) rather than weak acid dissociable cyanide, which
includes more cyanide species than available, or free, cyanide.
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6.0 SITE CHARACTERIZATION ACTIVITIES AND RESULTS

6.2.2 Soil Screening Levels

Constituent concentrations detected in soil were compared with Oregon DEQ RBCs
(DEQ, 2011) for applicable potentially complete exposure pathways. Potential exposure
pathways considered are as follows:

e Soil Ingestion, Dermal Contact, and Inhalation for Occupational, Construction Worker, and
Excavation Worker receptors

e Volatilization to Outdoor Air for Occupational receptors

o Vapor Intrusion into Buildings for Occupational receptors, and Leaching to Groundwater for
Occupational receptors

In accordance with DEQ policy, EPA RSLs (EPA, 2010) were used for those constituents that
have no DEQ RBC. Additionally, a site-specific SLV for total fluoride was calculated
assuming a construction work scenario using default DEQ assumptions for direct contact
exposure, as well as for the leaching pathway. Table 6-3 presents the soil screening criteria.
Note the concrete sample screening criteria for free cyanide of 40 milligrams per kilogram
(mg/kg) was applied to soil since leaching tests were not done for cyanide in soil.

6.2.3 Groundwater Screening Levels

Appropriate groundwater screening levels are influenced by the beneficial groundwater use
described in Section 4.2, and vary depending on the aquifer sampled. Because the beneficial
use of the A- and B-Aquifers is conservatively considered to be drinking water even though
no drinking water wells completed in these aquifers are located at the site, constituent
concentrations detected in groundwater sampled from these aquifers were compared to
DEQ RBCs for Offsite Residential Groundwater Ingestion and Inhalation from Tap Water.
When DEQ RBCs were unavailable for an individual constituent, either EPA National
Primary Drinking Water Standards Maximum or Secondary Contaminant Levels (MCLs)
(EPA, 2009a), or EPA RSVs (EPA, 2009b), were used as preliminary screening criteria.

Because the predominant beneficial water use of the Perched Zone and the S-Aquifer is
recharge to the underlying A- and B-Aquifers, screening levels used for the A- and
B-Aquifers are not directly applicable to shallower aquifers. During the remedial
investigation, DEQ requested that the potential for fluoride migration from the S-Aquifer to
the A- and B-Aquifers be thoroughly analyzed and evaluated. As a result, based on multiple
lines of evidence, DEQ (2012) recommended a screening level of 72 milligrams per liter
(mg/L) for fluoride as protective of S-Aquifer groundwater leakage to the A-Aquifer. For
further details see the technical memorandum in Appendix A-9 titled Selected Soil and
Groundwater Screening Levels Northwest Aluminum Company, The Dalles, Oregon (CH2M HILL,
2010), the DEQ response memorandum dated October 20, 2010, and the DEQ memorandum
Draft Review Comments dated February 28, 2012. Following review and discussion, DEQ’s
recommended values of 0.2 mg/L and 3,020 mg/L were selected as screening levels
protective of S-Aquifer groundwater leakage to the A-Aquifer for free cyanide and sulfate,
respectively.
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6.0 SITE CHARACTERIZATION ACTIVITIES AND RESULTS

For the nature and extent discussion below, constituents sampled in the Perched Zone and
S-Aquifer are discussed based on whether they were detected above laboratory reporting
limits.

Cyanide screening levels and analytical method selection are complex in part because of the
complex chemistry of the cyanide ion. Cyanide is highly reactive and forms a large number
of complex ions and salts with various metals and other ions. Some cyanide complexes,
notably iron complexes, are very stable and biologically unavailable. Other cyanide
complexes can be broken down by photolysis or exposure to weak acids. For the purposes
of regulating cyanide in water, EPA (1984) defined free cyanide as the “sum of cyanide
present as HCN (undissociated hydrogen cyanide) and CN- (cyanide ion).” Accordingly,
both the ambient water quality criterion and the drinking water maximum contaminant
level (MCL) are expressed in terms of free cyanide (EPA, 1984 and 1992).

The three principal ways to analyze for cyanide in this investigation were:

e Total cyanide
e Weak acid dissociable cyanide (WAD cyanide)
e Free cyanide

Dzombalk, et al. (2005) presented a detailed review of cyanide analytical methods. Noting
that the free cyanide concentration in environmental media is of primary interest due to its
toxicity (and its regulation by EPA in water), a comparison of three methods for analyzing
free cyanide was completed. Of the three, free cyanide by microdiffusion (ASTM
International D-4282) was determined to provide the greatest accuracy of the three methods
evaluated. Consequently, for free cyanide analysis in this investigation, analysis was
conducted using ASTM International D-4282, free cyanide by microdiffusion.

Even though WAD cyanide is not a free cyanide method, it was used for some samples in
this investigation because of its historical use at the site by DEQ and LMC.

The generic, preliminary screening criteria do not account for the site-specific groundwater
beneficial use determination, and consequently locations where analytical results exceed
screening criteria do not necessarily indicate the presence of actual, unacceptable risk.

6.3 Summary of Analytical Results
6.3.1 Concrete

Table 6-4 presents the analytical results for the concrete composite samples collected at the
NAC facility. The composite samples were collected from the facility structures shown on
Figure 6-1. None of the concrete sample results exceeded the proposed screening criteria for
the constituents analyzed, including cyanide, fluoride, metals, PCBs, and PAHs.

6.3.2 Soil

Tables 6-5 and 6-6 present the analytical results for soil samples collected at the NAC facility
prior to remedial activities, and Figure 6-2 depicts soil sampling locations associated with
selected features of interest at the site.
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6.0 SITE CHARACTERIZATION ACTIVITIES AND RESULTS

Exceedances of SLVs in soil are summarized below.

General Chemistry

Cyanide. An applicable regulatory criterion has not been established for total cyanide in soil.
Detected total cyanide concentrations ranged from 0.054 mg/kg to 58.9 mg/kg.

Concentrations of weak acid dissociable (WAD) cyanide in soil samples, when
conservatively compared to the free cyanide criterion, did not exceed the EPA or DEQ
screening values for free cyanide.

Fluoride. Total fluoride concentrations in one soil sample, out of a total of 95 samples
analyzed for fluoride, exceeded the RBC of 41,000 mg/kg. The sample was located in FOI
L —the area around a former aboveground petroleum storage tank (SSL12501 at 2-2.5 ft bgs).

PAHs. Various PAH constituents, including benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k) fluoranthene, chrysene, dibenzo(a,h)fluoranthene, and
indeno(1,2,3-cd)pyrene, exceeded applicable SLVs. Features of interest where one or more
soil samples exceeded SLVs include the following:

e FOI A - Metal Storage Area, where PAH SLVs were exceeded in four of four surface
samples and three of three subsurface samples analyzed for PAHs.

e FOI B - Former Bath Recovery Area, where PAH SLVs were exceeded in three of three
surface samples analyzed for PAHs, but in no subsurface soil samples.

e FOI C - North Ditch, where PAH SLVs were exceeded in three of three surface samples
and two of two subsurface samples analyzed for PAHs.

e FOID - Former Cathode Handling Area, where PAH SLVs were exceeded in two of two

surface samples analyzed for PAHs and one of two subsurface samples analyzed for
PAHs.

e FOIE - Carbon Plant, Pitch Plant/ Coke Handling, Aluminum Fluoride Storage Areas,
where PAH SLVs were exceeded in all soil samples analyzed for PAHs.

¢ FOI H - Former Salvage Area, where PAH SLVs were exceeded in two of three surface
samples analyzed for PAHs, but not in the subsurface soil sample collected.

e FOII - Cathode Wash Area, PAH SLVs were exceeded in three of five surface samples
analyzed for PAHs, but in no subsurface soil samples.

e FOI] - Wastewater Treatment Plant, where PAH SLVs were exceeded in all soil samples
analyzed for PAHs.

e FOIL - Aboveground storage tanks (ASTs), where PAH SLVs were exceeded in the L3
surface soil sample, and the L1 subsurface soil sample.

e FOIP - Aluminum Reduction Building, where PAH SLVs were exceeded in one surface
soil sample analyzed for PAH.
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e FOIQ - East Recycle Pond, where PAH SLVs were exceeded in one of three subsurface
samples analyzed for PAHs, but in none of the six surface soil samples analyzed for
PAHs.

e FOIR - Ore Unloading Area, where PAH SLVs were exceeded in one of two surface
samples collected.

e FOIT - Section 1 Parcel 3, where PAH SLVs were exceeded in four of seven surface
samples and one of two subsurface samples.

e FOIW - Former Landfill Runoff Areas, where PAH SLVs were exceeded in two of four
surface samples analyzed for PAHs, but in no subsurface soil samples.

e FOIY - Discharge Channel, where PAH SLVs were exceeded in all soil samples
analyzed for PAHs.

e Industrial Area - where one surface sample exceeded PAH SLV for benzo(a)pyrene. The
industrial area is inclusive of all FOIs except for U, S, T, W and V, but sample locations
selected away from likely source areas.

Metals. Arsenic was the only metal constituent that exceeded applicable SLVs at the
following sample locations:

e FOI] - Wastewater Treatment Plant (sample location 2, 0-0.5 feet bgs)
e FOIL - AST (sample locations 1, 2-2.5 feet bgs and 3, 0-0.5 feet bgs)
e FOI'Y - Discharge Channel (sample location 6, 0-0.5 feet bgs)

Table 6-7 details the features of interest with soil analytical results exceeding SLVs.

6.3.3 Groundwater

This section summarizes groundwater quality conditions and presents recent water quality
analytical results collected by CH2M HILL, as well as selected historical water quality data,
to evaluate changes in groundwater conditions that may have occurred over time.

Tables 6-8A and 6-8B present the analytical results for detected constituents in groundwater
samples collected at the NAC facility by CH2M HILL between September 2008 and March
October 2010. Table 6-8A data include three sump samples (two from the former aluminum
reduction building basements and one from the former ore unloading area basement), one
water sample from a crack in the wall of the hard pitch basement, and three groundwater
samples collected from direct push probe holes. Table 6-8B data include quarterly results
from four monitoring wells installed in the S-Aquifer by NAC during the remedial
investigation.

Tables 6-9 and 6-10 present additional analytical results for detected constituents in
groundwater samples collected from the RCRA and CERCLA landfill monitoring well
network located on and in the vicinity of NAC facility property. Sump, direct push probe,
and well sampling locations are shown on Figure 6-3. Groundwater quality results are
summarized below.
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6.0 SITE CHARACTERIZATION ACTIVITIES AND RESULTS

General Chemistry

Cyanide. Cyanide laboratory analyses include total, WAD, and free cyanide (analyzed for
using the “free cyanide by microdiffusion” ASTM D-4282 method).

In the Perched Zone, concentrations ranged from 0.0068 mg/L to 0.21 mg/L for total
cyanide and less than 0.005 mg/L to 0.0073 mg/L for WAD cyanide (see Table 6-8A). Both
total and WAD cyanide were detected in only one of the four NAC monitoring wells
(MW-103). Of the four quarterly samples, WAD cyanide was only detected during the first
quarter at 0.0074 mg/L (see Table 6-8B). During the March 2009 RCRA /CERCLA landfill
monitoring event, WAD cyanide was detected in six of fifteen S-Aquifer monitoring wells
with a maximum concentration of 0.153 mg/L, two of three A-Aquifer monitoring wells
with a maximum concentration of 0.0347 mg/L, and the one B-Aquifer monitoring well
with a concentration of 0.0211mg/L (see Table 6-10).

The WAD cyanide S-Aquifer concentration isopleth map prepared using both NAC and
LMC March 2010 groundwater quality data is included as Figure 6-4 in the report. The
highest WAD cyanide concentrations are centered on monitoring well MW-104.

Fluoride. Perched Zone samples were collected from sumps, basements, or generally above
the basalt using direct-push probe sampling techniques. Fluoride concentrations ranged
from 1.79 mg/L to 64.1 mg/L. The highest fluoride concentration of 64.1 mg/L was detected
in a sample from the former west Aluminum Reduction building sump. This sample may
have been a mixture of Perched Zone water and roof runoff, and likely contained some
fluoride-enriched dust from materials handled within the reduction building, such as
cryolite (which is 79.2 percent fluoride by weight). The building sump was cleaned and
filled in following building demolition.

Of the S-Aquifer samples collected from the NAC monitoring wells, fluoride concentrations
ranged from less than 0.5 mg/L at MW-104 to 34.6 mg/L at MW-103. During the March
2009 RCRA/CERCLA landfill monitoring event, fluoride was detected in the three
A-Aquifer monitoring wells and the one B-Aquifer monitoring well, with a maximum
concentration of 0.872 mg/L at A-Aquifer well MW-6AA.

The fluoride concentration S-Aquifer isopleth map prepared using both NAC and LMC
March 2010 groundwater quality data is included as Figure 6-5 in the report. The highest
fluoride concentrations are centered on monitoring well MW-103.

Sulfate. Perched Zone samples collected by CH2M HILL were not analyzed for sulfate. NAC
monitoring well samples were analyzed for sulfate, and elevated sulfate was detected in
samples collected from monitoring well MW-101, with concentrations ranging from 736 to
870 mg/L. The next highest sulfate concentration was detected in monitoring well MW-103
at 67.8 during the January 2010 monitoring event. Sulfate was detected in A- and B-Aquifer
RCRA/CERCLA monitoring wells during the March 2009 sampling event at concentrations
ranging from 9.84 to 33.2 mg/L. DEQ (2012) recommended a screening level for sulfate in
the S-Aquifer of 3,020 mg/L based on historical site data.

Total Metals and Other Inorganic Constituents. Samples collected by CH2M HILL on behalf of
NAC were analyzed for metals and inorganic constituents of potential interest - antimony,
arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver, strontium, thallium,
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6.0 SITE CHARACTERIZATION ACTIVITIES AND RESULTS

and vanadium. For Perched Zone samples collected from sumps, basements, or generally
above the basalt, detected constituents included barium (ranging from 0.00803 to

0.0347 mg/ L), strontium (ranging from 0.058 to 0.231 mg/L), and vanadium (ranging from
less than 0.005 to 0.0235 mg/L).

One sample was collected from monitoring well MW-101 and analyzed for metals and
inorganic constituents of potential interest. The only constituents detected were barium and
strontium at 0.068 mg/L and 0.595 mg/L, respectively. Because of low concentrations in the
Perched Zone samples and at MW-101, these constituents were not analyzed at MW-101,
MW-102, MW-103, and MW-104 during subsequent sampling events.

PAHSs. For Perched Zone samples collected from sumps, basements, or generally above the
basalt, various PAHs were detected in six of the seven samples collected. The PAH
constituent with the highest concentration was benzo(k)fluoranthene at 0.197 mg/L,
collected from the Aluminum Reduction building’s west sump (see Table 6-8A).

CH2M HILL field notes describe this grab sample, collected by bailer, as very turbid. Given
the Perched Zone sampling methodology’s bias toward turbid samples, and the general low
solubility and high organic-carbon partition coefficients of PAH constituents, the
concentration of PAHs reported in perched water samples are attributable to suspended
solids in the water, rather than indicative of dissolved phase concentrations.

For the March 2009 sample collected from the NAC well MW-101, PAH constituents were
not detected above reporting limits (see Table 6-8B). PAHs also were not detected above
reporting limits in samples collected from the RCRA /CERCLA S-Aquifer monitoring wells
(see Table 6-9). These results indicate that PAH constituents have not migrated to the
S-Aquifer.

VOCs. For samples collected from the Perched Zone (sumps, basements, or generally above
the basalt), some low-level volatile organic compounds (VOCs) were detected above
reporting limits. VOCs were not detected above reporting limits in samples collected from
S-Aquifer monitoring wells (see Tables 6-8B and 6-9), indicating that VOC constituents have
not migrated to the S-Aquifer.
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TABLE 6-3

Screening Levels for Soil in milligrams per kilogram

Northwest Aluminum Company

EPA RSLs" DEQ RBCs®
Vapor
Volatilization Intrusion into Leaching to
Soil Ingestion, Dermal Contact, Inhalation to Outdoor Air Building Groundwater
Proposed
Construction Excavation Screening
Constituent Units  Note Industrial Occupational Worker Worker Occupational Occupational Occupational Level Value®
Cyanide mg/kg nc 20,000 -- 610 190 5,100 -- -- -- 610
Cyanide, WAD mg/kg nc 20,000 -- -- -- -- -- -- 40* 40
Fluoride, with
Distillation mg/kg nc 41,000 -- -- -- - -- -- >100,000 41,000
1-Methylnaphthalene mg/kg c 99 -- -- -- -- -- -- -- 99
2-Methylnaphthalene mg/kg nc 4,100 -- -- -- -- -- -- -- 4,100
Acenaphthene mg/kg nc 33,000 -- 61,000 19,000 -- -- -- -- 19,000
Acenaphthylene mg/kg -- -- -- -- -- -- -- -- -- --
Anthracene ma/kg nc 170,000 -- 310,000 93,000 -- -- -- -- 93,000
Benzo (a) anthracene mg/kg c 21 -- 2.7 21 590 -- -- -- 2.7
Benzo (a) pyrene ma/kg ¢ 0.21 -- 0.27 21 59 -- -- -- 0.27
Benzo (b) fluoranthene mg/kg ¢ 21 -- 2.7 21 590 -- -- -- 2.7
Benzo (g,h,i) perylene  mg/kg -- -- -- -- -- -- -- -- -- --
Benzo (k) fluoranthene  mg/kg ¢ 21 -- 27 210 5,900 -- -- -- 27
Chrysene ma/kg ¢ 210 -- 250 2,100 57,000 -- -- -- 250
Dibenzo (a,h)
anthracene mg/kg c 0.21 -- 0.27 21 59 -- -- -- 0.27
Fluoranthene ma/kg nc 22,000 -- 29,000 8,900 250,000 -- -- -- 8,900
Fluorene mg/kg nc 22,000 -- 41,000 12,000 340,000 -- -- -- 12,000
Indeno (1,2,3-cd)
pyrene ma/kg ¢ 2.10 -- 2.7 21 590 -- -- -- 2.7
Naphthalene mg/kg c 18 -- 23 580 16,000 27 99 0.44 0.44
Phenanthrene mg/kg -- -- -- -- -- -- -- -- -- --
Pyrene mg/kg nc 17,000  -- 21,000 6,700 190,000 -- -- -- 6,700
Antimony mg/kg nc 410 -- -- -- -- -- -- -- 410
Arsenic mg/kg c -- -- 1.7 13 370 -- -- -- 1.7
Barium mg/kg nc - - 190,000 60,000 - - - - 60,000
Cadmium mg/kg c -- -- 510 150 4,300 -- -- -- 150
Chromium mg/kg -- -- -- -- -- -- -- -- -- --
Lead mg/kg NA 800 - 800 800 800 - - 30° 30
Mercury mg/kg nc -- -- 310 93 2,600 -- -- -- 93
Nickel mg/kg nc - - 20,000 6,100 170,000 - - - 6,100
Selenium mg/kg nc 5,100 -- -- -- -- -- -- -- 5,100
Silver mg/kg nc -- -- 5,100 1,500 43,000 -- -- -- 1,500
Strontium mg/kg nc 610,000 - -- -- -- -- -- -- 610,000
Thallium mg/kg -- -- -- -- -- -- -- -- -- --
Vanadium mglkg nc 5200 - - - - - - - 150 ¢
Gasoline mg/kg -- -- -- 20000 9,700 -- 69,000 -- 110 110
Diesel mg/kg -- - - 14,000 4,600 - - - - 4,600
Notes:

*EPA RSLs = Values from Environmental Protection Agency's (EPA) Regional Screening Level (RSL) Master Table, November 2010.
’DEQ RBCs = Values from Oregon Department of Environmental Quality (DEQ) guidance document, Risk-Based Decision Making (RBDM) for the Remediation of
Petroleum-Contaminated Sites , updated November 15, 2011.
®Proposed Screening Level Value = Lowest DEQ RBC value or, if no DEQ RBC value, EPA RSL value used. *The concrete sample screening criteria for free cyanide
of 40 mg/kg was applied to soil since leaching tests were not done for cyanide in soil.

“ Calculated for the construction worker scenario using DEQ default assumptions which assumes a single construction event of 250 days duration.
® Although not quantitatively derived, DEQ has proposed 30 mg/kg as protective of the soil to groundwater leaching pathway. See DEQ memorandum dated

September 22, 2010.

® North-central Oregon background concentration for vanadium is greater than 100 mg/kg, with an approximate range of 100 to 180 mg/kg, as presented in USGS

professional paper 1648.

¢ = chemical is a known or suspected carcinogen.

nc = chemical is a noncarcinogen.

NA = Not Available.
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TABLE 6-4

Analytical Results for Northwest Aluminum Concrete Composite Samples
Northwest Aluminum Company

Nearest Feature of Interest (¢] O ++ (¢] P P ++ P ++ P ++ P P ++ P P P P ++ P
. Rectifier Pot Room A- Pot Room B- Pot Room C- Pot Room D- Pot Room Pot Room E-
Location: Room - Floor Rectifier Yard Rectifier Yard Pot Room A - Basement Pot Room B - Basement Pot Room C- Basement Pot Room D - Basement E- Basement Cast House

Slab and East - Slab on West - Slab Hanging Floor Floor an Hanging Floor Floor and Hanging Floor Floor and Hanging Floor Floor and Hanging Floor Floor and - Floor Slab
Sidewall Grade on Grade and Sidewall Sidewall and Sidewall Sidewall and Sidewall Sidewall and Sidewall Sidewall and Sidewall Sidewall and Sidewall

Sample ID: CONREBO1 CONRYEOL CONRYWO1 CONPRAO1 CON-BA-01 CONPRBO1 CON-BB-01 CONPRCO1 CONBC111808 CON-PRD-01 CONBDO1 CON-PRE-01 CON-BE-100108 CONCHRO1

Date Sampled: 07/22/08 07/22/08 07/22/08 07/22/08 12/09/08 07/22/08 12/09/08 07/22/08 11/18/08 07/18/08 10/23/08 07/18/08 10/01/08 07/23/08

Screening Criteria
Indus{rial Reuse Industlrial Reuse
Chemical without Further  below a Depth of ~ Acceptable Via
Restriction Four Feet Leaching Pathway

General Chemistry

Cyanide, Total (mg/kg) 140,000 1,000,000 - 0.050 V] 0.052 V] 0.050 V] 0.050 U 0.093 0.051 V] 0.13 1.3 0.061 U 0.050 0.076 0.050 0.055 U 0.050 V]

Cyanide, WAD (mg/kg) 140,000 1,000,000 40.0 0.093 V] 0.097 V] 0.093 V] 0.094 U 0.056 U 0.095 U 0.058 U 0.094 V] 0.055 U 0.094 0.061 U 0.094 0.059 U 0.13

Fluoride, distilled (mg/kg) 41,000 410,000 20,000 394 260 358 2,680 491 1,330 1,450 1,800 498 905 876 823 539 1,080

Fluoride (SPLP) (mg/L) -- -- --

Metals (mg/kg)

Antimony 450 4,500 - 4.8 V] 4.8 V] 4.7 V] 4.9 U 11 5.1 U 48 U 5.0 V] 45U 5.0 27 U 5.1 46 U 5.0 V]

Arsenic 7.0 70 - 4.8 6.5 4.7 U 4.9 U 12 5.1 V] 12 59 9.7 6.0 11U 5.1 8.2 5.0 V]

Barium 100,000 1,000,000 - 124 96 136 109 86 87 84 117 100 137 79 103 158 160

Cadmium 560 5,600 - 4.8 V] 4.8 V] 4.7 V] 4.9 U 48 U 5.1 U 48 U 5.0 V] 45U 5.0 11U 5.1 46 U 5.0 V]

Chromium 500 5,000 - 25 26 17 25 18 26 23 27 16 26 34 31 29 32

Lead 800 8,000 - 4.8 V] 4.8 V] 12 4.9 U 48 U 5.1 U 48 U 5.0 V] 24 5.0 11U 5.1 46 U 5.0 V]

Mercury 340 3,400 - 5.0 0.015 V] 0.021 0.017 U 0.019 U 0.015 U 0.019 U 0.015 V] 0.020 U 0.017 0.038 U 0.015 0.018 U 0.017 U

Selenium 5,700 57,000 - 4.9 4.8 U 4.7 V] 4.9 U 48 U 5.1 U 48 U 5.0 V] 8.2 5.0 11U 5.1 57 7.2

Silver 5,700 57,000 - 62 4.8 U 4.7 V] 4.9 u 48 U 5.1 U 48 U 5.0 U 45U 17 11U 25 46 U 10

Strontium 100,000 1,000,000 - 155 188 136 151 163 186 166 161 45 U 166 170 145 121 115

Thallium 79 790 - 4.8 V] 4.8 V] 4.7 V] 4.9 U 48 U 5.1 U 48 U 5.0 V] 45U 5.0 11U 5.1 46 U 5.0 V]

Vanadium 5,700 57,000 -- 108 90 86 120 94 107 106 116 73 103 107 103 84 105

PCBs (mg/kg)

Aroclor-1016 - - - 0.027 0.026 U 0.025 U

Aroclor-1221 - - - 0.024 V] 0.026 V] 0.025 V]

Aroclor-1232 - - - 0.024 V] 0.026 V] 0.025 V]

Aroclor-1242 - - - 0.024 V] 0.026 V] 0.025 V]

Aroclor-1248 - - - 0.024 V] 0.026 V] 0.025 V]

Aroclor-1254 - - - 0.045 0.026 U 0.025 U

Aroclor-1260 - - - 0.044 0.026 U 0.025 U

Total Aroclor 0.98 9.8 -- 0.164

PAHs (mg/kg)

1-Methylnaphthalene - - - 0.0016 U 0.017 0.0016 U 0.0054 0.033 U 0.0053 J 0.085 U 0.0042 0.080 U 0.0067 0.035 UJ 0.012 0.017 U 0.017 V]

2-Methylnaphthalene - - - 0.0016 U 0.020 0.0016 U 0.0057 0.033 U 0.0038 J 0.085 U 0.0027 0.080 U 0.0053 0.035 UJ 0.0022 0.017 U 0.017 V]

Acenaphthene 61,000 610,000 - 0.0016 U 0.11 0.0031 0.0037 0.033 U 0.0078 J 0.085 U 0.0040 0.080 U 0.0061 0.035 UJ 0.0024 0.017 U 0.017 V]

Acenaphthylene - - - 0.0016 U 0.0059 0.0016 V] 0.0016 U 0.033 U 0.0017 0.085 U 0.0016 V] 0.080 U 0.0017 0.035 UJ 0.0017 0.017 U 0.017 V]

Anthracene 100,000 1,000,000 - 0.0040 0.47 D 0.0050 0.064 0.42 0.14 J 0.085 U 0.075 0.14 0.10 0.049 J 0.032 0.033 0.48

Benzo(a)anthracene 2.7 270 - 0.027 1.4 D 0.078 0.38 D 0.069 0.63 DJ 0.47 0.24 D 0.50 0.17 0.12J 0.053 0.091 0.15

Benzo(a)pyrene 0.27 27 - 0.022 0.88 D 0.083 0.091 0.033 0.29 DJ 0.32 0.12 0.14 0.057 0.035 UJ 0.035 0.024 0.091

Benzo(b)fluoranthene 2.7 270 - 0.12 1.7 D 0.24 D 1.4 D 0.17 16 DJ 15 0.71 D 0.85 0.54 0.25J 0.30 0.18 0.54

Benzo(g,h,i)perylene -- - - 0.031 0.54 D 0.091 0.14 0.037 0.37 DJ 0.46 0.14 0.21 0.067 0.041 J 0.045 0.041 0.13

Benzo(k)fluoranthene 27 2,700 - 0.022 0.57 D 0.064 0.28 D 0.051 0.33 DJ 0.34 0.11 0.22 0.068 0.061 J 0.055 0.050 0.11

Chrysene 270 2,700 - 0.067 1.7 D 0.16 1.9 D 0.25 25 DJ 1.6 0.63 D 1.6 11 0.27 J 0.17 0.31 0.74

Dibenzo(a,h)anthracene 0.27 27 -- 0.0069 0.17 0.021 0.037 0.033 U 0.065 J 0.085 U 0.031 0.080 U 0.015 0.035 UJ 0.010 0.017 U 0.029

Fluoranthene 29,000 290,000 - 0.39 D 2.8 D 0.14 4.5 D 1.8 7.3 DJ 4.3 4.2 D 5.9 6.0 221 3.0 0.97 18

Fluorene 35,000 350,000 - 0.0016 U 0.095 0.0019 0.0034 0.033 U 0.0077 J 0.085 U 0.0041 0.080 U 0.0065 0.035 UJ 0.0032 0.017 U 0.017 V]

Indeno(1,2,3-c,d)pyrene 2.7 270 - 0.024 0.49 D 0.074 0.13 0.033 U 0.29 DJ 0.37 0.11 0.22 0.059 0.039 J 0.037 0.038 0.10

Naphthalene 770 77,000 15 0.0016 U 0.032 0.0016 U 0.0019 0.033 U 0.0035 J 0.085 U 0.0016 0.080 U 0.0062 0.035 UJ 0.0017 0.017 U 0.017 V]

Phenanthrene -- - - 0.15 21 D 0.039 13 D 0.41 22 DJ 1.1 16 D 11 2.0 0.3513J 13 0.24 0.43

Pyrene 21,000 210,000 - 0.10 24 D 0.14 1.7 D 0.46 3.1 DJ 1.8 14 D 23 2.6 0.75J 0.94 0.41 0.90

Note:

Bold result = detect
-- = Screening criteria not established.

D = Result derived from a dilution.

J = Estimated value below reporting limit.

U = Not detected at specified reporting limit.
Shading indicates sample result exceeds the lowest screening criteria.
Shading indicates sample result exceeds the highest screening criteria.

* indicates concrete associated with sample was disposed of at the Wasco County Landfill.

++ indicates concrete associated with sample was disposed below a depth of 4 feet below ground surface.
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TABLE 6-4
Analytical Results for Northwest Aluminum Concrete Composite Samples
Northwest Aluminum Company

Nearest Feature of Interest P P P ++ S H* H* H* E ++ E* EN* EN* R R R ++ L/M L/M E* E*
Production Former Lined Pitch Ore
. Service Sumps- Evaporation Hard Pitch Hard Pitch Hard Pitch plant/coke Briquette Briquette Unloading Ore Unloading Ore Unloading Lean-to-
Location: Room - Aluminum Pond - Building Floor Building Floor Basement - handling Storage Storage Building - Building Building Dross Storage and Monitor Monitor

Cast House- Floor - Reduction Concrete Slab - North Slab - South Floor and building - Carbon Plant East - Floor West - Floor Floor Slab Basement - Basement - Building - Warehouse- Shop East - Shop West -
Casting Pits Sidewall Building Storage Section Section Sidewall Floor Slab - Floor Slab Slab Slab and Sidewall Sidewall Floor Floor Slab Floor Slabs Floor Slab Floor Slab

Sample ID: CONCASO01 CONPSR01 CON-SUMP-100208 CONFLEO1 CONHPNO1 CONHPS01 CONHPBO1 CONPPCO1 CONCRBO1 CONBQEO1 CONBQWO1 CONUEBOI CONORBO1 CONORFO01 CONDSS01 CONLTS01 CONMSEO1 CONMSWO01

Date Sampled: 09/02/08 08/09/08 10/02/08 07/24/08 07/23/08 07/23/08 09/02/08 07/24/08 07/24/08 07/23/08 07/23/08 08/09/08 09/02/08 09/02/08 07/23/08 08/09/08 07/24/08 07/24/08

Screening Criteria
Indus{rial Reuse Industlrial Reuse
Chemical without Further  below a Depth of ~ Acceptable Via
Restriction Four Feet Leaching Pathway

General Chemistry

Cyanide, Total (mg/kg) 140,000 1,000,000 - 0.058 U 33 0.26 0.049 U 0.051 u 0.051 V] 1.6 0.050 U 0.34 7.7 0.52 0.072 0.057 U 0.060 U 0.051 V] 0.071 0.051 V] 0.052 U

Cyanide, WAD (mg/kg) 140,000 1,000,000 40.0 0.059 U 0.42 0.060 U 0.094 U 0.094 V] 0.12 0.058 U 0.096 U 0.095 V] 1.6 0.11 0.052 U 0.054 U 0.055 U 0.094 V] 0.056 U 0.094 V] 0.094 U

Fluoride, distilled (mg/kg) 41,000 410,000 20,000 262 366 753 399 392 333 346 285 321 730 493 250 280 364 283 312 306 313

Fluoride (SPLP) (mg/L) -- -- --

Metals (mg/kg)

Antimony 450 4,500 - 48 U 49 U 48 U 4.9 U 5.0 U 51 V] 49 U 5.2 V] 4.9 V] 4.9 U 5.0 U 48 U 46 U 48 U 5.0 V] 47 U 5.1 V] 52 U

Arsenic 7.0 70 - 6.6 49 U 48 U 4.9 V] 12 13 7.0 5.2 V] 9.0 4.9 V] 5.2 5.2 6.3 8.6 5.0 U 55 5.7 5.2 U

Barium 100,000 1,000,000 - 136 74 116 169 118 106 89 91 111 260 158 79 75 79 106 107 132 124

Cadmium 560 5,600 - 48 U 49 U 48 U 4.9 U 5.0 U 51 V] 49 U 5.2 V] 4.9 V] 4.9 U 5.0 U 48 U 46 U 48 U 5.0 V] 47U 5.1 V] 52 U

Chromium 500 5,000 - 34 25 23 19 28 21 17 30 16 21 25 26 30 43 21 19 19 17

Lead 800 8,000 - 48 U 49 U 48 U 4.9 V] 13 18 13 5.2 V] 4.9 V] 4.9 U 5.0 U 48 U 46 U 48 U 5.0 V] 47 U 5.1 V] 5.2 U

Mercury 340 3,400 - 0.019 U 0.019 U 0.020 0.016 V] 0.018 U 0.017 U 0.021 U 0.016 U 0.020 0.018 U 0.018 U 0.018 U 0.028 0.020 U 0.18 V] 0.018 U 0.017 U 0.017 U

Selenium 5,700 57,000 - 48 U 5.7 48 U 4.9 U 5.0 U 51 U 49 U 5.2 U 4.9 V] 53 5.0 U 48 U 46 U 11 5.0 V] 6.5 5.1 V] 5.2 U

Silver 5,700 57,000 - 48 U 49 U 48 U 4.9 V] 5.0 U 51 V] 49 U 5.2 V] 4.9 V] 4.9 U 5.0 U 48 U 46 U 48 U 5.0 V] 4.7 U 5.1 V] 5.2 U

Strontium 100,000 1,000,000 - 150 143 155 127 83 91 71 181 161 127 128 129 190 174 237 67 116 122

Thallium 79 790 - 48 U 49 U 48 U 4.9 V] 5.0 U 51 V] 49 U 5.2 V] 4.9 V] 4.9 U 5.0 U 48 U 46 U 48 U 5.0 V] 47 U 5.1 V] 5.2 U

Vanadium 5,700 57,000 -- 92 111 71 110 102 86 77 105 97 102 102 110 94 90 104 107 90 102

PCBs (mg/kg)

Aroclor-1016 -- - --

Aroclor-1221 - - --

Aroclor-1232 -- - --

Aroclor-1242 - - --

Aroclor-1248 - - --

Aroclor-1254 -- - --

Aroclor-1260 - - --

Total Aroclor 0.98 9.8 -

PAHs (mg/kg)

1-Methylnaphthalene -- - - 0.017 U 0.032 UJ 0.017 U 0.0016 V] 0.54 J 0.86 uJ 0.034 U 0.013 0.059 0.014 0.0057 0.024 0.0018 U 0.026 0.0017 U 0.016 U 0.0059 0.0085

2-Methylnaphthalene -- - - 0.017 U 0.032 UJ 0.017 U 0.0016 U 0.75 J 0.86 uJ 0.034 U 0.018 0.029 0.017 0.0074 0.022 0.0018 U 0.043 0.0030 0.016 U 0.0094 0.011

Acenaphthene 61,000 610,000 - 0.017 U 0.032 UJ 0.019 0.0016 U 4.3 J 53 J 0.072 0.078 0.047 0.075 0.056 0.016 U 0.0018 U 0.017 U 0.0017 U 0.016 U 0.0063 0.035

Acenaphthylene - - - 0.017 U 0.032 UJ 0.017 U 0.0016 U 0.34 uJ 0.86 [ON] 0.034 U 0.0031 0.0016 U 0.0017 0.0017 U 0.016 U 0.0018 U 0.017 U 0.0017 V] 0.016 U 0.0017 U 0.0023

Anthracene 100,000 1,000,000 - 0.017 U 0.032 UJ 0.052 0.0062 4.3 J 6.5 J 0.11 0.25 D 0.11 0.12 0.10 0.016 U 0.0022 0.017 U 0.0017 U 0.016 U 0.0088 0.072

Benzo(a)anthracene 2.7 270 - 0.26 0.26 J 0.43 0.034 31 DJ 80 J 1.5 2.6 D 12 D 1.8 D 19 D 0.016 U 0.0056 0.018 0.0095 0.058 0.12 0.55 D

Benzo(a)pyrene 0.27 27 - 0.30 0.044 J 0.38 0.034 35 DJ 87 J 1.8 26 D 0.58 D 21 D 22 D 0.016 U 0.0043 0.018 0.0085 0.034 0.091 0.54 D

Benzo(b)fluoranthene 2.7 270 - 0.43 0.39J 0.83 0.093 56 DJ 73 DJ 2.4 4.3 D 1.9 D 33 D 3.6 D 0.055 0.015 0.040 0.022 0.16 0.38 D 1.0 D

Benzo(g,h,i)perylene - - - 0.24 0.076 J 0.37 0.041 40 J 66 J 1.4 21 D 0.74 D 1.8 D 19 D 0.016 U 0.0042 0.017 0.010 0.043 0.12 0.50 D

Benzo(k)fluoranthene 27 2,700 - 0.14 0.11J 0.25 0.021 21 J 42 J 0.74 12 D 0.63 D 0.94 D 11 D 0.016 U 0.0022 0.025 0.0063 0.050 0.10 0.26 D

Chrysene 270 2,700 - 0.28 0.63J 0.70 0.11 38 DJ 91 J 1.8 3.3 D 1.9 D 2.3 D 2.7 D 0.082 0.045 0.046 0.020 0.18 0.38 D 0.81 D

Dibenzo(a,h)anthracene 0.27 27 - 0.050 0.032 UJ 0.082 0.0089 11 J 17 J 0.31 0.49 D 0.12 0.42 D 0.41 D 0.016 U 0.0018 U 0.017 U 0.0022 0.016 U 0.028 0.094

Fluoranthene 29,000 290,000 - 0.48 1.7 11 0.65 D 46 DJ 64 DJ 2.2 55 D 5.0 D 28 D 3.0 D 0.22 0.19 0.12 0.024 0.27 0.55 D 1.2 D

Fluorene 35,000 350,000 - 0.017 U 0.032 UJ 0.017 U 0.0016 V] 25 J 3.1 J 0.037 0.043 0.0080 0.040 0.034 0.016 U 0.0018 U 0.017 U 0.0017 U 0.016 U 0.0018 0.016

Indeno(1,2,3-c,d)pyrene 2.7 270 - 0.19 0.072 J 0.31 0.031 34 J 54 J 1.1 17 D 0.63 D 15 D 15 D 0.016 U 0.0031 0.017 U 0.0078 0.037 0.097 0.41 D

Naphthalene 770 77,000 15 0.017 U 0.032 UJ 0.017 U 0.0016 V] 1.2 J 11 J 0.034 U 0.0063 0.0086 0.015 0.0069 0.016 U 0.0018 U 0.077 0.0025 0.016 U 0.0027 0.0093

Phenanthrene - - - 0.18 0.39J 0.31 0.13 28 J 41 J 0.68 22 D 26 D 0.82 D 0.85 D 0.26 0.047 0.18 0.0069 0.080 0.14 0.54 D

Pyrene 21,000 210,000 - 0.43 113 0.91 0.19 43 DJ 62 DJ 21 4.8 D 3.7 D 2.9 D 2.9 D 0.11 0.079 0.059 0.018 0.18 0.39 D 11 D

Note:

Bold result = detect

-- = Screening criteria not established.
D = Result derived from a dilution.
J = Estimated value below reporting limit.

U = Not detected at specified reporting limit.
Shading indicates sample result exceeds the lowest screening criteria.
Shading indicates sample result exceeds the highest screening criteria.

* indicates concrete associated with sample was disposed of at the Wasco County Landfill.

++ indicates concrete associated with sample was disposed below a depth of 4 feet below ground surface.
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TABLE 6-4
Analytical Results for Northwest Aluminum Concrete Composite Samples
Northwest Aluminum Company

Nearest Feature of Interest E K* M P P P P P P P P P
FuuvLIL A
Waste Basement Floor Potroom A Potroom B Potroom B Potroom B Potroom C Potroom E
. Storage Potroom A Sample ~ Center Basement - Wall Basement B - Basement - Basement - Wall Basement - Potroom D Basement -
Location: Area - Floor Basement - Floor of Basement (500 Sample, North Floor Sample, Floor Sample, Sample, north Floor sample, Basement - Floor Sample,
Warehouse 4 - Clarifier- Lime Slab 1-84 Highway Sample ~150 ft ft from east-west Wall (150 ft from ~300 ft from west ~250 ft from Wall ~150 ft from northeast Floor Sample, northeast
Floor Slab Storage Area Barriers from west wall wall) East Wall) wall east wall east wall corner northeast corner corner
Sample ID: CONWH401 CON-CLR-01 CONAFS01 CON-CAP-100208 CON-BA-120908-1 CON-BA-120908-2 CON-BA-120908-3 CON-BB-120908-1 CON-BB-120908-2 CON-BB-120908-3 CON-BC-120908 CON-BD-120908 CON-BE-120908
Date Sampled: 07/23/08 07/18/08 07/24/08 10/02/08 12/09/08 12/09/08 12/09/08 12/09/08 12/09/08 12/09/08 12/09/08 12/09/08 12/09/08
Screening Criteria
Indus'EriaI Reuse Industlrial Reuse
Chemical without Further  below a Depth of ~ Acceptable Via
Restriction Four Feet Leaching Pathway
General Chemistry
Cyanide, Total (mg/kg) 140,000 1,000,000 - 0.050 V] 0.052 U 2.0 0.067 U
Cyanide, WAD (mg/kg) 140,000 1,000,000 40.0 0.092 u 0.096 U 0.32 0060 U U
Fluoride, distilled (mg/kg) 41,000 410,000 20,000 318 412 632 183 U 899 469 665 803 3,120 926 498 520 900
Fluoride (SPLP) (mg/L) - - - 15 0.69 0.93 2.4 55 1.2 12 1.6 5.3
Metals (mg/kg)
Antimony 450 4,500 - 4.7 U 9.9 V] 5.2 U 46U U
Arsenic 7.0 70 - 4.7 U 9.9 V] 5.2 U 46 U
Barium 100,000 1,000,000 - 105 124 106 108
Cadmium 560 5,600 - 4.7 U 9.9 V] 5.2 U 46U U
Chromium 500 5,000 - 16 16 23 16
Lead 800 8,000 - 4.7 U 9.9 V] 5.2 U 46 U
Mercury 340 3,400 - 0.20 U 0.015 V] 0.017 U 009U U
Selenium 5,700 57,000 - 4.7 U 9.9 V] 5.2 U 46 U
Silver 5,700 57,000 - 4.7 U 11 5.2 U 46U U
Strontium 100,000 1,000,000 - 111 125 111 64 V]
Thallium 79 790 - 4.7 U 9.9 V] 5.2 U 46U U
Vanadium 5,700 57,000 - 88 92 103 69
PCBs (mg/kg)
Aroclor-1016 - - -
Aroclor-1221 - - -
Aroclor-1232 - - -
Aroclor-1242 - - -
Aroclor-1248 - - --
Aroclor-1254 -- - -
Aroclor-1260 -- - -
Total Aroclor 0.98 9.8 -
PAHs (mg/kg)
1-Methylnaphthalene -- -- -- 0.034 ub 0.0017 U 0.0016 U U
2-Methylnaphthalene -- -- -- 0.042 0.0019 0.0016 U U
Acenaphthene 61,000 610,000 -- 0.33 D 0.0085 0.0016 U U
Acenaphthylene -- -- -- 0.0086 0.0017 U 0.0016 U U
Anthracene 100,000 1,000,000 - 0.50 D 0.018 0.0026
Benzo(a)anthracene 2.7 270 -- 1.4 D 0.15 0.025
Benzo(a)pyrene 0.27 27 -- 1.2 D 0.097 0.013
Benzo(b)fluoranthene 2.7 270 -- 1.6 D 0.42 D 0.049
Benzo(g,h,i)perylene -- -- -- 0.68 D 0.12 0.015
Benzo(k)fluoranthene 27 2,700 -- 0.51 D 0.087 0.013
Chrysene 270 2,700 -- 1.4 D 0.42 D 0.066
Dibenzo(a,h)anthracene 0.27 27 -- 0.16 0.030 0.0034 U
Fluoranthene 29,000 290,000 -- 3.3 D 0.70 D 0.084
Fluorene 35,000 350,000 - 0.26 D 0.0043 0.0016 U U
Indeno(1,2,3-c,d)pyrene 2.7 270 -- 0.64 D 0.10 0.013
Naphthalene 770 77,000 15 0.083 0.0017 U 0.0016 U U
Phenanthrene - -- -- 3.2 D 0.40 D 0.015
Pyrene 21,000 210,000 - 2.8 D 0.44 D 0.066
Notes:

Bold result = detect.

-- = Screening criteria not established.

D = Result derived from a dilution.

J = Estimated value below reporting limit.

U = Not detected at specified reporting limit.

Shading indicates sample result exceeds the lowest screening criteria.

Shading indicates sample result exceeds the highest screening criteria.

* indicates concrete associated with sample was disposed of at the Wasco County Landfill.

++ indicates concrete associated with sample was disposed below a depth of 4 feet below ground surface.
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TABLE 6-5

Analytical Results for Northwest Aluminum Soil Samples, 2008-2009

Northwest Aluminum Company

Feature of Interest: A A A A A A A A A B B B B B B D D D D D
Sample Location: 1 1 1 2 2 3 3 4 4 1 2 2 3 3 3 1 1 2 2 1
Depth (ft bgs): 0-05 2-25 0-05 0-05 2-25 0-05 0-05 0-05 2-25 0-05 0-05 2-25 0-05 2-25 0-05 0-05 2-25 0-05 2-25 0-05
Sample ID: SSA10501 SSA12501 SS-A1-032609 SSA20501 SSA22501 SSA30501 SS-A3-032609 SSA40501 SSA42501 SSB10501 SSB20501 SSB22501 SSB30501 SSB32501 SS-B3-032609 SSD10501 SSD12501 SSD20501 SSD22501 SS-D01-032609
Date Sampled: 08/07/08 08/07/08 03/26/09 08/07/08 08/07/08 08/07/08 03/26/09 08/07/08 08/07/08 08/07/08 08/07/08 08/07/08 08/07/08 08/07/08 03/26/09 08/08/08 08/08/08 08/08/08 08/08/08 03/26/09
QA Type: N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1
Metal Storage Former Former

Location: Metal Storage Metal Storage Area- Metal Storage Metal Storage Metal Storage Metal Storage Metal Storage Metal Storage Former Bath Former Bath Former Bath Former Bath Former Bath Former Cathode Cathode Cathode Former Cathode

Area-Southwest Area- Southwest Southwest Area- Northwest Area- Northwest Area-Southeast Area-Southeast Area- Northeast Area- Northeast Recovery Area- Recovery Area- Recovery Area- Recovery Area- Former Bath Recovery Recovery Area- Handling Area Handling Area Handling Area Handling Area Former Cathode

Corner Corner Corner Corner Corner Corner Corner Corner Corner West Side North Side North Side South Side Area-South Side South Side (center) (center) (East Side) (East Side) Handling Area
Remedial Action taken at sample location? o o o no o Ves Ves o o o o o o o o o o no o o
Basis of Risk
Screening  Screening  Screening Level
Chemical Level Levels Source’

General Chemistry (mg/kg)
Cyanide nc 40 Leachability* 0.18 0.063 U 0.1 0.15 0.64 0.16 0.12 0.052 U 0.082 0.067 U 0.28 0.085 0.11 0.09 10.6 10
Cyanide, WAD nc 40 Leachability* 0.048 U 0.046 U 0.044 U 0.05 U 0.042 U 0.05 U 0.049 U 0.044 U 0.044 U 0.051 U 0.042 U 0.045 U 0.047 U 0.053 U 0.075 0.17
Fluoride, with Distillation nc 41,000 RSL 18900 643 6450 504 849 11600 11700 1740 303 2110 413 398 7920 1390 645 569 276 290 234 322
Fluoride -- -- 52.1 61.5 12.9 1.42
PAHs (mg/kg)
1-Methylnaphthalene c 99 RSL 0.0838 UJ 0.0182 U 0.0323 UJ 0.0357 UJ 0.853 UJ 0.0344 UJ 0.0333 UJ 0.0855 UJ 0.0337 UJ 0.0018 U 0.342 UJ 0.0364 UJ 0.0349 UJ 0.0019 U 0.0396 UJ 0.0413 UJ
2-Methylnaphthalene nc 4,100 RSL 0.0838 UJ 0.0182 U 0.0323 UJ 0.0357 UJ 0.853 UJ 0.0344 UJ 0.0333 UJ 0.0855 UJ 0.0337 UJ 0.0018 U 0.342 UJ 0.0364 UJ 0.0349 UJ 0.0019 U 0.0396 UJ 0.0413 UJ
Acenaphthene nc 19,000 RBC 0.0838 UJ 0.0221 0.0323 UJ 0.0357 UJ 1.62J 0.0607 J 0.0333 UJ 0.229 J 0.0337 UJ 0.0018 U 0.342 W 0.0364 UJ 0.0349 UJ 0.0019 U 0.0535 J 0.0413 UJ
Acenaphthylene - - - 0.0838 UJ 0.0182 U 0.0323 UJ 0.0357 UJ 0.853 UJ 0.0344 UJ 0.0333 UJ 0.0855 UJ 0.0337 UJ 0.0018 U 0.342 UJ 0.0364 UJ 0.0349 UJ 0.0019 U 0.0396 UJ 0.0413 UJ
Anthracene nc 93,000 RBC 0.166 J 0.0342 0.0363 J 0.0905 J 3.61J 0.125J 0.0697 J 0.502 J 0.104 J 0.0041 0.342J 0.0364 UJ 0.0349 J 0.0019 U 0.0759 J 0.0413 UJ
Benzo (a) anthracene c 2.7 RBC 25713 0.297 0.617 J 0.416 J 33.1J 0.88 J 0.295J 4511 0.817 J 0.047 5341 0.182 J 0.595 J 0.0054 1273 0.29J
Benzo (a) pyrene c 0.27 RBC 2921 0.341 0.738 J 0.433 ] 31.8J 0.958 J 0.279 J 4.7 0.789 J 0.052 519 0.199 J 0.692 J 0.0057 1.63J 0.359 J
Benzo (b) fluoranthene c 2.7 RBC 5.62J 0.601 1.16 J 0.826 J 60.8 J 1640 0.446 J 8.03J 191J 0.102 1193 0.404 J 1.16 J 0.0102 2341 0.529 J
Benzo (g,h,i) perylene - - - 264 0.23 0.69 J 0.413 264 0.789 J 0.213J 3811 0.831J 0.0502 512 0.187 J 0.564 J 0.0051 12210 0313
Benzo (k) fluoranthene c 27 RBC 1710 0.217 0.407 J 0.238 J 17513 0.503 J 0.177 J 25313 0.615 J 0.0321 3.711J 0.09819999 J 0.346 J 0.0036 0.74 ] 0.198 J
Chrysene c 250 RBC 3.831J 0.422 0.805 J 0.547 J 46.1J 129 0.319J 597 12510 0.0687 8.54 ] 0.275J 0.801J 0.0076 1.59 J 0.357 J
Dibenzo (a,h) anthracene c 0.27 RBC 0.613 J 0.0636 0.141 ] 0.101J 6.24 J 0.197 J 0.0556 J 0.962 J 0.191J 0.0114 122 0.0437 J 0.125J 0.0019 U 0.283 J 0.0667 J
Fluoranthene nc 8,900 RBC 4331 0.546 0.94 ] 0.79J 52 1.59 J 0531 7.7973 1381 0.0731 851 0.256 J 0.936 J 0.0093 18110 0.46 J
Fluorene nc 12,000 RBC 0.0838 UJ 0.0182 U 0.0323 UJ 0.0357 UJ 0.905 J 0.0426 J 0.0333 UJ 0.141J 0.0337 UJ 0.0018 U 0.342 UJ 0.0364 UJ 0.0349 UJ 0.0019 U 0.0396 UJ 0.0413 UJ
Indeno (1,2,3-cd) pyrene c 2.7 RBC 21713 0.191 0.532J 0.333 2141 0.628 J 0.174 J 3181 0.666 J 0.0409 4.1 0.148 J 0.447 J 0.0039 0.956 J 0.226 J
Naphthalene c 0.44 RBC 0.0838 UJ 0.0182 U 0.0323 UJ 0.0357 UJ 0.853 UJ 0.0344 UJ 0.0333 UJ 0.0855 UJ 0.0337 UJ 0.0018 U 0.342 UJ 0.0364 UJ 0.0349 UJ 0.0019 U 0.0396 UJ 0.0413 UJ
Phenanthrene - - - 1210 0.226 0.228J 0.389 J 2691 0.624 J 0.276 J 27110 0.439J 0.02 264 0.07430001 J 0.231 0.0021 0.543 ] 0121
Pyrene nc 6,700 RBC 4.07 J 0.5 0.97 J 0.741J 49.5 J 15110 0.49J 7.38J 1.59 J 0.0821 8.21J 0.27J 0.916 J 0.0083 1.831J 0.459 J
Metals (mg/kg)
Antimony nc 410 RSL 5U 48 U 46 U 56U 46 U 54U 53U 5U 47U 53U 47U 51U 51U 55U 55U 57U
Arsenic c 1.7 RBC 5U 48 U 46 U 56 U 46 U 54U 53U 5U 47U 53U 47U 51U 51U 55U 55U 57U
Barium nc 60,000 RBC 115 121 67.3 123 176 86.2 96.5 94.1 101 113 48.7 94.3 102 132 121 126
Cadmium c 150 RBC 5U 48 U 46 U 56 U 46 U 54U 53U 5U 47U 53U 47 U 51U 51U 55U 55U 57U
Chromium nc 190 RSL 15.9 14.6 5.5 14.6 38.2 13.6 13.2 14.4 13.7 17.7 6.2 9.8 121 12.8 17.3 19.2
Lead NA 800 DEQ® 8.3 48 U 46 U 7.1 54.4 55 53U 10.5 6.2 6.8 4.9 51U 51U 55U 6.2 6.4
Mercury nc 93 RBC 0.025 0.026 0.11 0.025 0.39 0.022 0.019 U 0.045 0.022 0.021 U 0.033 0.019 U 0.019 U 0.021 U 0.022 U 0.021
Nickel nc 6,100 RBC 28.1 26.3 12.7 17.9 47.8 16.7 16.5 25.4 18.5 16.7 151 17.2 12.7 12.7 17 16.3
Selenium nc 5,100 RSL 13.4 16.3 9.4 6 141 7.7 53U 7.2 47U 53U 9.4 125 51U 55U 55U 7.5
Silver nc 1,500 RBC 5U 48 U 46 U 56 U 46 U 54U 53U 5U 47U 53U 47U 51U 51U 55U 55U 57U
Strontium nc 610,000 RSL 42.2 42.5 251U 50.1 40.8 33.5 30.6 32.3 313 30.1 28.8 33.3 25.6 26.6 39.6 37.7
Thallium - - - 5U 48 U 46 U 56 U 46 U 54U 53U 5U 47U 53U 47U 51U 51U 55U 55U 57U
Vanadium nc 150 UsGs* 109 104 82.5 71.6 90.9 76.1 70 78.7 64 49 103 88.4 57.6 56.9 56.4 53.1
TPH (mg/kg)
Diesel 4,600 RBC
Gasoline 110 RBC

Notes:

Bold result = detected above specified reporting limit.

-- = Criteria Not Established.
QA Type: N1 = Normal sample.
Shading = detected result exceeds one or more screening criteria.

U = Not detected at or above specified reporting limit.
J = Estimated value below reporting limit.

mg/kg = milligrams per kilogram
RSLs = Values from Environmental Protection Agency's (EPA) Regional Screening Level (RSL) Master Table, May 2010.

RBC = Values from Oregon Department of Environmental Quality (DEQ) 2003 guidance document, Risk-Based Decision Making (RBDM) for the Remediation of Petroleum-Contaminated Sites .

! Proposed Screening Level Value = Lowest DEQ RBC value or, if no DEQ RBC value, EPA RSL value used.*The concrete sample screening criteria for free cyanide of 40 mg/kg was applied to soil since leaching tests were not done for cyanide in soil.

2 Calculated for the construction worker scenario using DEQ default assumptions which assumes a single construction event of 250 days duration.
3 Although not quantitatively derived, DEQ has accepted 800 mg/kg as protective of the soil to groundwater leaching pathway. See DEQ memorandum dated September 22, 2010.
“North-central Oregon background concentration for Vanadium is greater than 100 mg/kg, with an approximate range of 100 to 180 mg/kg, as presented in USGS professional paper 1648.

Page 1 of 5





TABLE 6-5

Analytical Results for Northwest Aluminum Soil Samples, 2008-2009

Northwest Aluminum Company

Feature of Interest: H H H H | | | I I | I | | I w w w w w w w
Sample Location: 1 2 2 3 1 1 2 2 3 3 3 4 4 5 1 1 2 2 3 3 4
Depth (ft bgs): 0-0.5 0-0.5 2-25 0-05 0-0.5 2-25 0-0.5 2-25 0-05 2-25 0-05 0-0.5 2-25 0-05 0-05 2-25 0-0.5 2-25 0-0.5 2-25 0-0.5
Sample ID: SSH10501 SSH20501 SSH22501 SS-H01-032609 SSI110501 SSI12501 SS120501 SS122501 SSI30501 SS132501 SS-13-032609 SS140501 SS142501 SS150501 SSW10501 SSW12501 SSW20501 SSW22501 SSW30501 SSW32501 SSW40501
Date Sampled: 08/08/08 08/08/08 08/08/08 03/26/09 08/08/08 08/08/08 08/08/08 08/08/08 08/08/08 08/08/08 03/26/09 08/08/08 08/08/08 08/08/08 08/08/08 08/08/08 08/08/08 08/08/08 08/08/08 08/08/08 08/08/08
QA Type: N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1
Cathode Cathode Wash
Location: Wash Area - Area- Cathode Wash Cathode Wash Cathode Wash Cathode Wash Former Landfill Former Landfill Former Landfill Former Landfill Former Landfill Former Landfill Former Landfill
Former Salvage Former Former Former Salvage Northwest Northwest Area- Northeast Area- Northeast Cathode Wash Cathode Wash Area - East Cathode Wash Cathode Wash Area- South Runoff Areas- Runoff Areas- Runoff Areas- Runoff Areas- Runoff Areas- Runoff Areas- Runoff Areas-
Area Salvage Area Salvage Area Area Corner Corner Corner Corner Area- East Side Area- East Side Side Area- West Side Area- West Side Side South Side South Side East Side East Side West Side West Side North Side
Remedial Action taken at sample location? o o o o o o o o o o o o o o o o o o o o o
Basis of Risk
Screening  Screening  Screening Level
Chemical Level Levels Source’
General Chemistry (mg/kg)
Cyanide nc 40 Leachability* 15 58.9 28.9 0.65 0.91 0.42 6.2 3.9 0.24 0.18 0.068 U 0.073 1.4 0.8 0.42 3.3 7.4 0.16 0.18 0.12
Cyanide, WAD nc 40 Leachability* 0.21 11 0.16 0.051 U 0.044 U 0.047 U 0.14 0.051 U 0.052 U 0.048 U 0.056 U 0.054 U 0.24 0.11 0.059 U 0.098 0.19 0.053 U 0.064 U 0.057 U
Fluoride, with Distillation nc 41,000 RSL 1080 312 302 293 354 248 332 292 323 335 456 326 264 2140 437 264 2510 1050 212 340 296
Fluoride - - 1.73
PAHs (mg/kg)
1-Methylnaphthalene c 99 RSL 0.33 W 0.0347 UJ 0.0018 U 0.00201 U 0.0871 UJ 0.0019 U 0.0333 UJ 0.0019 U 0.0183 U 0.0019 U 0.0372 UJ 0.002 U 0.843 UJ 0.0336 UJ 0.0017 U 0.0163 U 0.0021 U 0.0017 U 0.0018 U 0.0016 U
2-Methylnaphthalene nc 4,100 RSL 0.33 UJ 0.0347 UJ 0.0018 U 0.00201 U 0.0871 UJ 0.0019 U 0.0333 UJ 0.0019 U 0.0183 U 0.0019 U 0.0372 UJ 0.002 U 0.843 UJ 0.0336 UJ 0.0017 U 0.0163 U 0.0021 U 0.0017 U 0.0018 U 0.0016 U
Acenaphthene nc 19,000 RBC 0.465 J 0.0443 J 0.0018 U 0.00201 U 0.139 J 0.0019 U 0.0333 UJ 0.0019 U 0.0183 U 0.0019 U 0.108 J 0.0023 1.57 J 0.0336 UJ 0.0017 U 0.0163 U 0.0021 U 0.0017 U 0.0018 U 0.0016 U
Acenaphthylene - - - 0.33 UJ 0.0347 UJ 0.0018 U 0.00201 U 0.0871 UJ 0.0019 U 0.0333 UJ 0.0019 U 0.0183 U 0.0019 U 0.0372 UJ 0.002 U 0.843 UJ 0.0336 UJ 0.0017 U 0.0163 U 0.0021 U 0.0017 U 0.0018 U 0.0016 U
Anthracene nc 93,000 RBC 0.509 J 0.0617 J 0.0018 U 0.00201 U 0.195J 0.0025 0.0333 UJ 0.0019 U 0.0183 U 0.0019 U 0.148 J 0.0032 3.94 ) 0.0612 J 0.0027 0.0163 U 0.0021 U 0.0034 0.0021 0.0016 U
Benzo (a) anthracene c 2.7 RBC 143 1110 0.0223 0.004 2971 0.0399 0.371J 0.0022 0.195 0.0162 2297 0.0515 16.5 J 0.811 J 0.0393 0.219 0.0077 0.0584 0.0331 0.0082
Benzo (a) pyrene c 0.27 RBC 19.2J 1391 0.029 0.00496 3.69 J 0.0476 0.465 J 0.0028 0.25 0.0204 2931 0.0622 16.8 J 1.18 J 0.0607 0.313 0.0103 0.0918 0.051 0.0129
Benzo (b) fluoranthene c 2.7 RBC 28.7J 2023 0.0426 0.00647 514 0.0622 0.681 J 0.0046 0.361 0.0308 3.92J 0.0892 248 1) 1.68 J 0.08859999 0.496 0.0156 0.138 0.0763 0.0243
Benzo (g,h,i) perylene - - - 14470 1.03J 0.0225 0.00442 2731 0.0336 0.35 J 0.0023 0.193 0.0158 2.08 J 0.0459 12.2 3 1.04 J 0.0571 0.254 0.008 0.086 0.0484 0.0127
Benzo (k) fluoranthene c 27 RBC 8.2J 054 0.014 0.00247 1.87J 0.0224 0.224 ] 0.0019 U 0.114 0.0098 1431 0.0307 8.32J 0.592 J 0.0277 0.143 0.0052 0.0425 0.0239 0.0075
Chrysene c 250 RBC 18.7J 1.36J 0.028 0.00436 3511 0.0388 0.444 ) 0.0025 0.212 0.018 275 J 0.0603 15.9 J 0.998 J 0.0502 0.323 0.0112 0.0761 0.0432 0.0142
Dibenzo (a,h) anthracene c 0.27 RBC 3.171J 0.225J 0.0048 0.00201 U 0.611J 0.0078 0.07759999 J 0.0019 U 0.0435 0.0037 0.507 J 0.0111 3J 0.233 J 0.0124 0.0645 0.0021 U 0.0201 0.011 0.0028
Fluoranthene nc 8,900 RBC 20510 1.63J 0.0344 0.00599 4.04J 0.0476 0.578 J 0.0036 0.293 0.0238 3.37J 0.0755 30.2J 1.44 ) 0.0706 0.38 0.0147 0.1 0.0575 0.0167
Fluorene nc 12,000 RBC 0.33 UJ 0.0347 UJ 0.0018 U 0.00201 U 0.116 J 0.0019 U 0.0333 UJ 0.0019 U 0.0183 U 0.0019 U 0.0564 J 0.002 U 1.62 J 0.0336 UJ 0.0017 U 0.0163 U 0.0021 U 0.0017 U 0.0018 U 0.0016 U
Indeno (1,2,3-cd) pyrene c 2.7 RBC 11470 0.825J 0.0175 0.00353 221 0.0279 0.278 J 0.0019 U 0.155 0.0125 171 0.037 9.98 J 0.849 J 0.0448 0.207 0.0064 0.0689 0.0379 0.0103
Naphthalene c 0.44 RBC 0.33 UJ 0.0347 UJ 0.0018 U 0.00201 U 0.0871 UJ 0.0019 U 0.0333 UJ 0.0019 U 0.0183 U 0.0019 U 0.0372 UJ 0.002 U 0.843 UJ 0.0336 UJ 0.0017 U 0.0163 U 0.0021 U 0.0017 U 0.0018 U 0.0016 U
Phenanthrene - - -- 495 0.451) 0.0098 0.00201 U 1271 0.0109 0.175J 0.0019 U 0.0958 0.0067 1.03J 0.0235 18.8 J 0.426 J 0.0202 0.0965 0.0045 0.0259 0.0151 0.0036
Pyrene nc 6,700 RBC 211730 1.64 J 0.0352 0.00551 4.15J 0.0475 0.57 J 0.0035 0.282 0.0238 3.34J 0.0742 26.6 J 1.35J 0.0675 0.371 0.0134 0.09819999 0.056 0.0166
Metals (mg/kg)
Antimony nc 410 RSL 47U 5U 49 U 471U 51U 51U 5U 51U 53U 53U 49 U 55 U 5U 51U 46 U 51U 55U 5U 55U 4.9 U
Arsenic c 1.7 RBC 47U 5U 49 U 471 U 51U 51U 5U 51U 53U 53U 49 U 55U 5U 51U 46 U 51U 55U 5U 55U 4.9 U
Barium nc 60,000 RBC 85.8 120 104 108 120 104 118 106 139 103 108 109 97 80 85.6 167 90.6 93.3 98.8 100
Cadmium c 150 RBC 47U 5U 49 U 471 U 51U 51U 5U 51U 53U 53U 4.9 U 55U 5U 51U 46 U 51U 55U 5U 55U 4.9 U
Chromium nc 190 RSL 14.9 15.9 12.9 16.7 16.4 13.4 16.5 14.3 145 13 13.2 135 14.4 21.2 22.8 28.2 31 23.4 314 23.1
Lead NA 800 DEQ® 6.1 6.8 5.5 6.72 6.8 51U 6.8 5.8 6 53U 5.8 55U 11.5 10.6 46 U 7.4 55U 6.9 55U 4.9 U
Mercury nc 93 RBC 0.019 U 0.026 0.023 0.021 U 0.02 U 0.021 U 0.02 U 0.022 U 0.022 U 0.021 U 0.022 U 0.022 U 0.017 U 0.02 U 0.021 U 0.02 U 0.022 U 0.018 U 0.021 U 0.019 U
Nickel nc 6,100 RBC 233 15.8 13.2 16.2 14.9 15.8 15.3 18.3 13 14.1 13.1 21.8
Selenium nc 5,100 RSL 8.9 5U 49 U 5.05 51U 51U 5U 51U 53U 53U 49 U 55 U 9.2 10.7 13.6 13.9 14.3 11.6 14.7 12
Silver nc 1,500 RBC 47U 5U 49 U 471 U 51U 51U 5U 51U 53U 53U 49 U 55U 5U 51U 46 U 51U 55U 5U 55U 4.9 U
Strontium nc 610,000 RSL 35.7 325 27.3 U 325 30.8 29.8 27.6 35.9 29.3 28.1 U 29 U 28.1 37.1 26.9 26.5 63.1 43.1 29.2 30.5 29.8
Thallium - - - 47U 5U 49 U 471 U 51U 51U 5U 51U 53U 53U 4.9 U 55U 5U 51U 46 U 51U 55U 5U 55U 4.9 U
Vanadium nc 150 UsGs* 76.3 58.5 51.9 48.2 59.1 64.3 56 48.7 59.1 53.1 56.3 59.5 94.5 81.9 84.9 82.5 91.9 90.6 108 97.3
TPH (mg/kg)
Diesel 4,600 RBC
Gasoline 110 RBC
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TABLE 6-5

Analytical Results for Northwest Aluminum Soil Samples, 2008-2009

Northwest Aluminum Company

Feature of Interest: E E E E E E E E E E E E E E E S S S S S S
Sample Location: 1 1 1 2 2 3 3 4 4 4 5 5 6 6 5 1 1 2 3 4 4
Depth (ft bgs): 0-05 2-25 0-05 0-05 2-25 0-05 2-25 0-05 2-25 0-05 0-05 2-25 0-05 2-25 0-05 0-05 2-25 0-05 0-05 0-05 0-05
Sample ID: SSE10501 SSE12501 SS-E1-032609 SSE20501 SSE22501 SSE30501 SSE32501 SSE40501 SSE42501 SS-E4-032609 SSE50501 SSE52501 SSE60501 SSE62501 SS-E5-032609 $SS10501 $SS12501 $SS20501 $SS30501 S$SS40501 SS-S4-032609
Date Sampled: 08/11/08 08/11/08 03/26/09 08/11/08 08/11/08 08/11/08 08/11/08 08/11/08 08/11/08 03/26/09 08/11/08 08/11/08 08/11/08 08/11/08 03/26/09 08/11/08 08/11/08 08/11/08 08/11/08 08/11/08 03/26/09
QA Type: N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1
Funien Liieu rFuner Ly
Carbon Plant- Carbon Plant- Carbon Plant- Carbon Plant- Carbon Plant - Former Lined Former Lined Former Lined Former Lined Evaporation Evaporation
Location: Carbon Plant- Carbon Plant- Carbon Plant- East Side East Side Carbon Plant- Carbon Plant- Carbon Plant- Carbon Plant- Carbon Plant- West Side West Side Carbon Plant- Carbon Plant- West Side Evaporation Evaporation Evaporation Evaporation Pond Pond
Northeast Northeast Northeast (Adjacent to (Adjacent to Southeast Southeast Southwest Southwest Southwest (Adjacent to (Adjacent to Northwest Northwest (adjacent to Pond(East Side  Pond(East Side Pond(Northwes Pond(North (Southwest (Southwest
Corner Corner Corner Pitch Plant) Pitch Plant) Corner Corner Corner Corner Corner Pitch Plant) Pitch Plant) Corner Corner Pitch) Center) Center) tcorner) Side) Quadrant) Quadrant)
Remedial Action taken at sample location? Ves Ves Ves yes yes no no no no no Ves Ves Ves Ves Ves no no no no no no
Basis of Risk
Screening  Screening  Screening Level
Chemical Level Levels Source’
General Chemistry (mg/kg)
Cyanide nc 40 Leachability* 25 0.16 0.52 0.2 0.067 0.1 0.21 0.07 2.2 0.49 0.067 0.061 U 0.054 U 0.061 U 0.062 0.063 0.054
Cyanide, WAD nc 40 Leachability* 0.089 0.065 U 0.054 U 0.059 U 0.057 U 0.061 U 0.055 U 0.058 U 0.068 U 0.06 U 0.055 U 0.057 U 0.059 U 0.061 U 0.056 U 0.057 U 0.061 U
Fluoride, with Distillation nc 41,000 RSL 4270 599 475 3740 1120 987 457 2600 233 290 24400 1480 714 647 6290 290 237 440 539 194 482
Fluoride -- -- 7.88 1.07 45.6 1.12
PAHs (mg/kg)
1-Methylnaphthalene c 99 RSL 6.57 UJ 0.0921 UJ 3.35 UJ 0.348 UJ 0.0346 UJ 0.0359 UJ 0.818 UJ 0.0331 UJ 27.3 UJ 0.849 UJ 0.18 UJ 0.177 UJ 0.0165 U 0.0176 U 0.0166 U 0.0168 U 0.0176 U
2-Methylnaphthalene nc 4,100 RSL 6.57 UJ 0.0921 UJ 3.35 UJ 0.348 UJ 0.0346 UJ 0.0359 UJ 0.818 UJ 0.0331 UJ 27.3 UJ 0.849 UJ 0.18 UJ 0.177 UJ 0.0165 U 0.0176 U 0.0166 U 0.0168 U 0.0176 U
Acenaphthene nc 19,000 RBC 26.9 J 0.36 J 4.39 ] 0.978 J 0.0895 J 0.0554 J 0.818 UJ 0.0635 J 54.8 J 1.36 J 0.47 J 0.404 J 0.0165 U 0.0176 U 0.0166 U 0.0168 U 0.0176 U
Acenaphthylene - - - 6.57 UJ 0.0921 UJ 3.35 UJ 0.348 UJ 0.0346 UJ 0.0359 UJ 0.818 UJ 0.0331 UJ 27.3 UJ 0.849 UJ 0.18 UJ 0.177 UJ 0.0165 U 0.0176 U 0.0166 U 0.0168 U 0.0176 U
Anthracene nc 93,000 RBC 34.8 ) 0.391 J 5.97 J 152 0.102 J 0.08 J 0.818 J 0.0879 J 78.9J 1.76 J 0.651 J 0.652 J 0.0165 U 0.0176 U 0.0166 U 0.0168 U 0.0176 U
Benzo (a) anthracene c 2.7 RBC 319 J 472 ) 98 J 183 J 181 0.753 J 9.85 J 1.38 J 690 J 20.3J 8.9 J 9.14 ) 0.176 0.0212 0.194 0.124 0.0958
Benzo (a) pyrene c 0.27 RBC 394 J 5.44 ) 113 ) 203 J 2d 0.82 J 116 J 1.68 J 778 J 22710 10.2 J 104 J 0.224 0.0278 0.239 0.159 0.126
Benzo (b) fluoranthene c 2.7 RBC 501 J 7.79 3 177 3 29.2 ] 3.08 J 121 17.4 3 2.86 J 1140 J 346 J 154 J 16 J 0.601 0.0497 0.377 0.272 0.238
Benzo (g,h,i) perylene -- -- -- 281 J 3.95 ) 88.3 J 147 J 1.63 J 0.597 J 8.57 J 1.42 ] 528 J 15.8 J 6.07 J 7.05J 0.378 0.0291 0.188 0.117 0.131
Benzo (k) fluoranthene c 27 RBC 187 J 2.65J 542 ] 10.6 J 0.973 J 0.415 J 547 0.869 J 426 J 125 4.8 J 5.08 J 0.163 0.0176 U 0.127 0.0986 0.064
Chrysene c 250 RBC 387 J 5.63 J 117 J 21.4 3 2273 0.869 J 121 1911 769 J 248 J 9.32 ) 110 0.295 0.0295 0.258 0.172 0.136
Dibenzo (a,h) anthracene c 0.27 RBC 77.1 0 0.263 J 20.7 J 3.88 J 0.426 J 0.151J 216 J 0.351J 146 J 434 ) 0.49 J 174 J 0.0903 0.0176 U 0.0463 0.0294 0.0293
Fluoranthene nc 8,900 RBC 531 J 729 J 144 J 30J 2.56 J 1.27 J 171 J 2.36 J 1300 J 36.1J 12.7 J 142 J 0.272 0.0379 0.369 0.233 0.146
Fluorene nc 12,000 RBC 16.7 J 0.238 J 3.35 UJ 0.585 J 0.053 J 0.0424 J 0.818 UJ 0.0335 J 32117 0.849 UJ 0.243 J 0.231 J 0.0165 U 0.0176 U 0.0166 U 0.0168 U 0.0176 U
Indeno (1,2,3-cd) pyrene c 2.7 RBC 241 ) Q&L 4 719 J 12.8 J 1.35J 0.513 J 7.04 3 1.19J 451 J 13.2J 5321 6.03 J 0.28 0.0221 0.154 0.1 0.0994
Naphthalene c 0.44 RBC 9.6 J 0.127 J 3.35 UJ 0.348 UJ 0.0346 UJ 0.0359 UJ 0.818 UJ 0.0331 UJ 27.3 UJ 0.849 UJ 0.18 UJ 0.177 UJ 0.0165 U 0.0176 U 0.0166 U 0.0168 U 0.0176 U
Phenanthrene - - -- 197 J 2.64 J 449 ) 10.3 J 0.743 ] 0.527 J 5.84 J 0.678 J 488 J 12.8 J 3.58 J 4.05 J 0.0641 0.0176 U 0.103 0.0564 0.0342
Pyrene nc 6,700 RBC 478 J 6.7 J 137 J 27.3 J 2.38 J 1.13J 159 J 219 J 1140 J 31.7 J 11.8 J 13.3 J 0.254 0.0368 0.345 0.22 0.151
Metals (mg/kg)
Antimony nc 410 RSL 5U 48 U 48 U 49 U 46 U 51U 47 U 48 U 57U 49 U 52U 5U 49 U 51U 4.6 U 4.7 U 4.9 U
Arsenic c 1.7 RBC 5U 48 U 4.8 U 49 U 4.6 U 51U 4.7 U 4.8 U 57 U 49 U 52U 5U 4.9 U 51U 4.6 U 4.7 U 4.9 U
Barium nc 60,000 RBC 98.8 102 116 67.3 27.8 66.7 98.2 101 76.6 162 51.5 44.7 69.1 97.2 79.6 79.5 88
Cadmium c 150 RBC 5U 48 U 4.8 U 49 U 4.6 U 51U 4.7 U 48 U 57 U 49 U 52U 5U 4.9 U 51U 4.6 U 4.7 U 4.9 U
Chromium nc 190 RSL 52.2 19.8 9.4 8.8 46 U 16.1 44.8 10.3 235 24.9 7.8 5U 11.9 9.5 15.5 21.2 11.6
Lead NA 800 DEQ® 54.4 7.7 11.9 6.5 4.6 U 51U 27.9 5.9 111 135 5.7 5U 49 U 51U 4.6 U 4.7 U 49 U
Mercury nc 93 RBC 0.079 0.021 U 0.02 U 0.021 U 0.018 U 0.022 U 0.02 U 0.019 U 0.025 0.02 U 0.02 U 0.02 U 0.02 U 0.021 U 0.02 U 0.02 U 0.021 U
Nickel nc 6,100 RBC
Selenium nc 5,100 RSL 5U 13.4 15.4 14.2 16.6 14.6 19.5 9.7 12.4 18 7.2 5U 49 U 51U 7.5 6.7 49 U
Silver nc 1,500 RBC 5U 48 U 48 U 49 U 4.6 U 51U 4.7 U 4.8 U 57U 49 U 52U 5U 4.9 U 51U 4.6 U 4.7 U 4.9 U
Strontium nc 610,000 RSL 46.2 37.9 33.6 25.2 246 U 26.9 25.4 U 26.7 56 37.8 28.4 269 U 30.2 29.2 27.1 28.3 30.3
Thallium - - -- 5U 48 U 4.8 U 49 U 4.6 U 51U 4.7 U 4.8 U 57U 49 U 52U 5U 4.9 U 51U 4.6 U 4.7 U 4.9 U
Vanadium nc 150 usGs* 69.8 84.1 118 100 86.4 81.5 93.1 86.7 111 117 90.8 68.8 75.1 63 73.8 90 73
TPH (mg/kg)
Diesel 4,600 RBC
Gasoline 110 RBC
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TABLE 6-5
Analytical Results for Northwest Aluminum Soil Samples, 2008-2009
Northwest Aluminum Company

Feature of Interest: C C C C C L L L L L L L T T T T T T T
Sample Location: 1 2 2 3 3 1 1 2 2 2 3 3 1 1 2 3 3 4 5
Depth (ft bgs): 0-05 0-05 2-25 0-0.5 2-25 0-05 2-25 0-05 2-25 0-05 0-05 2-25 0-05 2-25 0-05 0-0.5 2-25 0-05 0-0.5
Sample ID: SSC10501 S$SC20501 S$SC22501 SSC30501 SSC32501 SSL10501 SSL12501 SSL20501 SSL22501 SS-12-032609 SS-AST03-032609 SS-AST03-032609-2 SST10501 SST12501 SST20501 SST30501 SST32501 SST40501 SST50501
Date Sampled: 08/12/08 08/12/08 08/12/08 08/12/08 08/12/08 08/07/08 08/07/08 08/12/08 08/12/08 03/26/09 03/26/09 03/26/09 08/12/08 08/12/08 08/12/08 08/12/08 08/12/08 08/12/08 08/12/08
QA Type: N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1
Auuve Awuve
Petroleum Petroleum Section 1 Section 1 Section 1
Location: Above Ground Above Ground Sl‘orage Storage Above Ground Above Petroleum Above Petroleum Section 1 Section 1 Section 1 Parcel 3 Parcel 3 Parcel 3 Section 1
North Ditch North Ditch North Ditch North Ditch North Ditch Petroleum Storage Petroleum Storage Tank(Adjacent Tank(Adjacent Petroleum Storage Tank-SE ~ Storage Tank - SE Parcel 3 Parcel 3 Parcel 3 (Northwest (Northwest (Northeast ~ Parcel 3 (South
(East Side) (Center) (Center) (West Side) (West Side) Tank(Next to Rectif Tank(Next to Rectif to Ore Unloa to Ore Unloa Storage Tank Side Side (Center) (Center) (Center) Corner) Corner) Comer) Corner)
Remedial Action taken at sample location? yes no no no no yes yes no no no no no no no no no no no no
Basis of Risk
Screening  Screening  Screening Level
Chemical Level Levels Source’
General Chemistry (mg/kg)
Cyanide nc 40 Leachability* 0.79 0.058 U 0.19 0.067 0.23 0.066 13 0.057 U 0.085 0.069 U 0.071
Cyanide, WAD nc 40 Leachability* 0.062 U 0.062 U 0.06 U 0.061 U 0.066 U 0.05 U 0.046 U 0.055 U 0.059 U 0.053 U 0.058 U
Fluoride, with Distillation nc 41,000 RSL 8860 1900 1610 3420 6380 401 223000 298 302 5080 1590 574
Fluoride - - 9.53
PAHs (mg/kg)
1-Methylnaphthalene c 99 RSL 0.88 UJ 0.0914 UJ 0.0196 U 0.0176 U 0.0391 UJ 0.0367 UJ 3.29 WJ 0.0167 U 0.003 0.019 U 0.00187 U 0.0169 U 0.0169 U 0.0018 U 0.0324 UJ 0.0177 U 0.0161 U 0.0874 UJ
2-Methylnaphthalene nc 4,100 RSL 0.88 UJ 0.0914 UJ 0.0196 U 0.0176 U 0.0391 UJ 0.0367 UJ 3.29 UJ 0.0167 U 0.0025 0.019 U 0.00187 U 0.0169 U 0.0169 U 0.0018 U 0.0324 UJ 0.0177 U 0.0161 U 0.0874 UJ
Acenaphthene nc 19,000 RBC 0.88 UJ 0.0914 UJ 0.0196 U 0.0176 U 0.0391 UJ 0.0367 UJ 3.29 WJ 0.0167 U 0.01 0.019 U 0.00257 0.0169 U 0.0169 U 0.0018 U 0.0418 J 0.0177 U 0.0161 U 0.209 J
Acenaphthylene - - - 0.88 UJ 0.0914 UJ 0.0196 U 0.0176 U 0.0391 UJ 0.0367 UJ 3.29 WJ 0.0167 U 0.0018 U 0.019 U 0.00187 U 0.0169 U 0.0169 U 0.0018 U 0.0324 UJ 0.0177 U 0.0161 U 0.0874 UJ
Anthracene nc 93,000 RBC 157 J 0.0949 J 0.0209 0.0176 U 0.0603 J 0.0367 UJ 518 J 0.0236 0.0257 0.0387 0.0049 0.0191 0.0169 U 0.0023 0.0578 J 0.0177 U 0.0161 U 0.28 J
Benzo (a) anthracene c 2.7 RBC 20.2 0 113 0.231 0.458 0.709 J 0.0367 J 97.4J 0.0779 0.0816 0.244 0.0507 0.175 0.132 0.0263 1273 0.208 0.16 4.41 )
Benzo (a) pyrene c 0.27 RBC 209 0.948 J 0.242 0.518 1.2 0.0367 UJ 116 J 0.0926 0.0913 0.399 0.0813 0.214 0.17 0.0326 162 J 0.28 0.21 5.63 J
Benzo (b) fluoranthene c 2.7 RBC 41.4 ) 1.93J 0.462 1.74 3.68 J 0.0533 J 1733 0.143 0.162 0.565 0.112 0.317 0.268 0.0541 248 J 0.43 0.317 8.42 J
Benzo (g,h,i) perylene -- -- -- 19.8 J 0.812 J 0.2 11 2.16 J 0.0367 UJ 83.6 J 0.127 0.0461 1.79 0.115 0.161 0.135 0.0238 111 0.218 0.177 3.69 J
Benzo (k) fluoranthene c 27 RBC 13.7 J 0.604 J 0.157 0.339 0.804 J 0.0367 UJ 56.3 J 0.0386 0.0544 0.186 0.0388 0.125 0.085 0.017 0.761 J 0.123 0.105 279 J
Chrysene c 250 RBC 31.81J 1.44 ) 0.357 1.27 201 0.0371 J 1137 0.0803 0.119 0.353 0.0776 0.217 0.166 0.0343 161J 0.28 0.205 5.01J
Dibenzo (a,h) anthracene c 0.27 RBC 119 0.208 J 0.0196 U 0.21 0.491 J 0.0367 UJ 193 0.0167 U 0.0132 0.18 0.0217 0.0387 0.0327 0.0018 U 0.067 J 0.051 0.0161 U 0.954 J
Fluoranthene nc 8,900 RBC 31 1.72 3 0.394 0.551 1.14 3 0.0551 J 128 J 0.144 0.178 0.38 0.0905 0.301 0.217 0.0432 1.89J 0.341 0.26 7331
Fluorene nc 12,000 RBC 0.88 UJ 0.0914 UJ 0.0196 U 0.0176 U 0.0391 UJ 0.0367 UJ 3.29 WJ 0.0167 U 0.0018 U 0.019 U 0.00187 U 0.0169 U 0.0169 U 0.0018 U 0.0324 UJ 0.0177 U 0.0161 U 0.104 J
Indeno (1,2,3-cd) pyrene c 2.7 RBC 15.6 J 0.662 J 0.168 0.714 1.67 J 0.0367 UJ 68 J 0.0713 0.0406 0.848 0.0813 0.129 0.11 0.0193 0.93 J 0.172 0.141 321J
Naphthalene c 0.44 RBC 0.88 UJ 0.0914 UJ 0.0196 U 0.0176 U 0.0391 UJ 0.0367 UJ 3.29 WJ 0.0167 U 0.0021 0.019 U 0.00187 U 0.0169 U 0.0169 U 0.0018 U 0.0324 UJ 0.0177 U 0.0161 U 0.0874 UJ
Phenanthrene - - -- 110 0.408 J 0.104 0.0501 0.207 J 0.0367 UJ 30.3J 0.07 0.0901 0.153 0.0289 0.11 0.0655 0.0143 04711 0.089 0.07030001 2.09 J
Pyrene nc 6,700 RBC 29.7 J 1.66 J 0.362 0.535 1.14 J 0.0535 J 131 J 0.143 0.167 0.322 0.0784 0.275 0.211 0.0416 1.88 J 0.336 0.255 6.95 J
Metals (mg/kg)
Antimony nc 410 RSL 5U 55U 53U 53U 52U 51U 23.7U 49 U 49 U 325U 4.16 U
Arsenic c 1.7 RBC 5U 55U 53U 53U 52U 51U 23.7U 49 U 49 U 10.6 4.16 U
Barium nc 60,000 RBC 72.8 71.9 89.3 73.4 101 117 135 44.7 60.7 49.3 73.4
Cadmium c 150 RBC 8.7 55U 53 U 53U 52U 51U 23.7U 49 U 4.9 U 325U 4.16 U
Chromium nc 190 RSL 17.5 10.8 21.4 8.6 10.9 31.2 24.7 15.6 19.7 36 19.1
Lead NA 800 DEQ® 25 5.7 6.5 53 U 19.7 51U 55.8 49 U 49 U 445 5.23
Mercury nc 93 RBC 0.069 0.022 U 0.023 U 0.02 U 0.023 U 0.03 0.22 0.019 U 0.022 U 0.027 0.019 U
Nickel nc 6,100 RBC 37.8 133
Selenium nc 5,100 RSL 5U 55U 53U 53 U 52U 20.7 23.7U 49 U 6.5 325U 4.16 U
Silver nc 1,500 RBC 5U 55U 53U 53U 52U 51U 23.7U 49 U 49 U 325U 4.16 U
Strontium nc 610,000 RSL 31.4 313 37.5 30.8 37.4 63 23.7U 24.6 26.7 14.2 21.8
Thallium - - -- 5U 55U 53U 53 U 52U 51U 23.7U 49 U 4.9 U 325U 4.16 U
Vanadium nc 150 USGS* 109 77.9 123 87.6 82.9 130 226 49.1 103 52.5 87.4
TPH (mg/kg)
Diesel 4,600 RBC 113U 317 200 104 189 13.2
Gasoline 110 RBC 51U 45U 51U 4.4 U 9.01 U 8.98 U
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TABLE 6-5

Analytical Results for Northwest Aluminum Soil Samples, 2008-2009

Northwest Aluminum Company

Feature of Interest: Q Q Q Q Q Q Q Q Q N J J J J Y Y Y N Y N R R
Sample Location: 1 1 2 2 3 3 4 5 6 1 1 1 2 2 1 2 3 4 5 6 1 2
Depth (ft bgs): 0-05 2-25 0-05 2-25 0-05 2-25 0-05 0-05 0-05 0-05 0-05 2-25 0-05 2-25 0-05 0-05 0-05 0-05 0-05 0-05 0-05 0-05
Sample ID: S$SQ10501 S$SQ12501 S$SQ20501 S$SQ22501 S$SQ30501 SSQ32501 S$SQ40501 SSQ50501 SSQ60501 SS-UST-01 SS-WWT-0-0.5 SS-WWT-1-2 SS-WWT2-0-0.5 SS-WWT2-1-2  SS-D1T01-032609 SS-D1T02-032609 SS-D1T03-032609 SS-D1T04-032609 SS-D1T05-032609 SS-D1T06-032609 SS-OUA01-032609  SS-OUA02-032609
Date Sampled: 10/23/08 10/23/08 10/23/08 10/23/08 10/23/08 10/23/08 11/04/08 11/04/08 11/04/08 11/18/2008 11/18/2008 11/18/2008 11/18/2008 11/18/2008 03/26/09 03/26/09 03/26/09 03/26/09 03/26/09 03/26/09 03/26/09 03/26/09
QA Type: N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1
Location: East Recycle East Recycle East Recycle East Recycle East Recycle East Recycle West Recycle West Recycle West Recycle Underground Discharge Discharge Discharge Discharge Discharge Ore Unloading
Pond Pond Pond Pond Pond Pond Pond Pond Pond Storage Tank Treatment Plant Treatment Plant Treatment Plant Treatment Plant Channel Channel Channel Discharge Channel Channel Channel Ore Unloading Area Area
Remedial Action taken at sample location? no no no no no no no no no no Ves no Ves no Ves yes Ves yes Ves yes no VeS|
Basis of Risk
Screening  Screening  Screening Level

Chemical Level Levels Source’
General Chemistry (mg/kg)
Cyanide nc 40 Leachability* 0.055 U 0.053 U 0.063 U 0.054 U 0.059 U 0.061 U 0.062 U 0.06 U 0.059 U 0.057 U 0.36 0.25 0.067 U 0.088 0.13 0.26 0.12 0.47 0.61 0.14 0.39
Cyanide, WAD nc 40 Leachability* 0.055 U 0.053 U 0.064 U 0.057 U 0.06 U 0.06 U 0.058 U 0.051 U 0.057 U 0.064 U 0.062 U 0.21 0.062 U 0.076 0.053 U 0.049 U 0.092 U 0.091 U 0.097 U 0.065 U 0.063 U
Fluoride, with Distillation nc 41,000 RSL 214 918 255 267 341 526 243 168 254 978 802 3190 682 665 642 1230 522 31800 1810 511 1220
Fluoride -- --
PAHs (mg/kg)
1-Methylnaphthalene c 99 RSL 0.00174 U 0.0361 UJ 0.0018 U 0.00182 U 0.00179 U 0.00185 U 0.00186 U 0.00183 U 0.00167 U 0.00187 U 0.0893 U 335U 0.959 U 0.0939 U 0.0194 U 0.0957 U 0.0442 U 0.0256 U 1.26 U 0.274 U 0.0175 U 0.882 U
2-Methylnaphthalene nc 4,100 RSL 0.00174 U 0.0361 UJ 0.0018 U 0.00182 U 0.00179 U 0.00185 U 0.00186 U 0.00183 U 0.00167 U 0.00187 U 0.0893 U 335U 0.959 U 0.0939 U 0.0194 U 0.0957 U 0.0442 U 0.0256 U 1.26 U 0.274 U 0.0175 U 0.882 U
Acenaphthene nc 19,000 RBC 0.00174 U 0.0361 UJ 0.0018 U 0.00182 U 0.00179 U 0.00185 U 0.00186 U 0.00183 U 0.00167 U 0.00187 U 0.194 335U 15 0.156 0.0388 0.102 0.0538 0.0256 U 1.26 U 0.633 0.0175 U 1.98
Acenaphthylene - - - 0.00174 U 0.0361 UJ 0.0018 U 0.00182 U 0.00179 U 0.00185 U 0.00186 U 0.00183 U 0.00167 U 0.00381 0.0893 U 3.5 0.959 U 0.0939 U 0.0194 U 0.0957 U 0.0442 U 0.0256 U 1.26 U 0.274 U 0.0175 U 0.882 U
Anthracene nc 93,000 RBC 0.00174 U 0.0792 J 0.0018 U 0.00182 U 0.00179 U 0.00231 0.00186 U 0.00183 U 0.00167 U 0.00563 0.34 13.5 2.16 0.376 0.0758 0.344 0.141 0.0264 1.65 1.71 0.0395 4.38
Benzo (a) anthracene c 2.7 RBC 0.00174 U 1.18 J 0.00671 0.00579 0.0202 0.0348 0.00186 U 0.00183 U 0.0023 0.0218 5.36 85.8 31.2 3.33 0.981 3.29 1.79 0.274 21.9 17.6 0.263 49
Benzo (a) pyrene c 0.27 RBC 0.00174 U 0.71 J 0.00805 0.00734 0.0182 0.0267 0.00186 U 0.00183 U 0.0019 0.0225 6.77 69.6 37.6 3.86 1.16 3.29 25 0.345 36.1 25.6 0.18 64.6
Benzo (b) fluoranthene c 2.7 RBC 0.00224 1431 0.0153 0.0128 0.0327 0.0489 0.00186 U 0.00183 U 0.00346 0.0367 9.95 123 56.8 5.3 1.73 6.73 3.97 0.506 53.7 31.2 0.382 68.8
Benzo (g,h,i) perylene -- -- -- 0.00319 0.479 J 0.0095 0.00768 0.0161 0.0222 0.00186 U 0.00183 U 0.0017 0.072 7.02 80.2 38.8 3.77 1.04 3.06 2.34 0.275 30.7 31.3 0.159 56
Benzo (k) fluoranthene c 27 RBC 0.00174 U 0.42 J 0.00399 0.00391 0.00975 0.0166 0.00186 U 0.00183 U 0.00167 U 0.0101 2.88 34.9 17.7 1.8 0.593 2.05 1.33 0.176 16.5 111 0.11 27.2
Chrysene c 250 RBC 0.00174 U 1.75J 0.00864 0.00738 0.0298 0.0486 0.00186 U 0.00183 U 0.00225 0.0215 6.25 73.6 39.2 4.29 1.34 10.6 2.68 0.393 16.5 18.3 0.432 47.8
Dibenzo (a,h) anthracene c 0.27 RBC 0.00174 U 0.11J 0.0018 U 0.00182 U 0.00412 0.00185 U 0.00186 U 0.00183 U 0.00167 U 0.0119 1.89 26 10.4 1.02 0.267 0.683 0.572 0.0667 6.86 5.41 0.0431 12.8
Fluoranthene nc 8,900 RBC 0.00205 1.77 J 0.00976 0.00803 0.0293 0.0546 0.00186 U 0.00183 U 0.0061 0.0379 7.24 202 45.4 5.25 1.56 5.32 3.31 0.539 58.5 25.5 0.506 72.6
Fluorene nc 12,000 RBC 0.00174 U 0.0361 UJ 0.0018 U 0.00182 U 0.00179 U 0.00185 U 0.00186 U 0.00183 U 0.00167 U 0.00187 U 0.0893 U 335U 0.959 U 0.0939 U 0.0248 0.0957 U 0.0442 U 0.0256 U 1.26 U 0.324 0.0175 U 1.06
Indeno (1,2,3-cd) pyrene c 2.7 RBC 0.00174 U 0.364 J 0.00703 0.00606 0.0133 0.018 0.00186 U 0.00183 U 0.00167 U 0.04 6.37 76.6 35.6 3.36 0.868 2.4 1.93 0.229 26.4 211 0.14 46.3
Naphthalene c 0.44 RBC 0.00174 U 0.0361 UJ 0.0018 U 0.00182 U 0.00179 U 0.00185 U 0.00186 U 0.00183 U 0.00167 U 0.00187 U 0.0893 U 335U 0.959 U 0.0939 U 0.0194 U 0.0957 U 0.0442 U 0.0256 U 1.26 U 0.274 U 0.0175 U 0.882 U
Phenanthrene - - -- 0.00174 U 0.219 J 0.00254 0.00258 0.00488 0.00931 0.00186 U 0.00183 U 0.00167 U 0.0128 1.74 63.1 11.9 1.54 0.499 1.24 0.597 0.197 211 6.71 0.207 20.6
Pyrene nc 6,700 RBC 0.00174 1.75J 0.00962 0.00792 0.0295 0.0536 0.00186 U 0.00183 U 0.00576 0.0416 7.02 245 43.2 4.71 1.35 4.81 2.78 0.463 42.1 24.1 0.403 68.2
Metals (mg/kg)
Antimony nc 410 RSL 26.3 U 28.7 U 275 U 26.9 U 26.9 U 29.1 U 5.09 U 497 U 495 U 522 U 523 U 555 U 499 U 5.46 U 4.17 U 559 U 3.93 U 6.43 U 7.09 U 451U 4.28 U
Arsenic c 1.7 RBC 105 U 115 U 11 U 108 U 10.8 U 116 U 5.09 U 4.97 U 495 U 522 U 523 U 10.9 499 U 5.46 U 4.17 U 5.59 U 393U 6.43 U 7.92 451 U 428 U
Barium nc 60,000 RBC 23 43.3 32.9 48.7 61.8 66.9 46 28.6 20.3 89 95.5 69.3 101 89.8 80.7 50.4 76.2 72.4 137 117 79
Cadmium c 150 RBC 105 U 115 U 11 U 108 U 10.8 U 116 U 5.09 U 497 U 4.95 U 522 U 523 U 5.55 U 499 U 5.46 U 4.17 U 5.59 U 393 U 6.43 U 7.09 U 451 U 4.28 U
Chromium nc 190 RSL 105 U 115U 11U 10.8 U 108 U 116 U 5.09 U 497 U 495 U 12.4 14.4 20.3 13.8 22.3 24.6 32.8 18.3 15.7 30.9 13.7 24.4
Lead NA 800 DEQ® 105 U 115 U 11 U 10.8 U 10.8 U 116 U 5.09 U 497 U 495 U 9.75 6.14 34.6 6.88 6.64 6.56 8.92 5.74 25.2 50.3 9.98 45.8
Mercury nc 93 RBC 0.033 U 0.028 U 0.026 U 0.032 U 0.04 U 0.046 U 0.014 U 0.015 U 0.017 U 0.021 U 0.019 U 0.036 0.019 U 0.02 U 0.014 U 0.024 U 0.015 0.051 0.13 0.021 U 0.018 U
Nickel nc 6,100 RBC
Selenium nc 5,100 RSL 12.4 115U 11U 108 U 13.4 116 U 7.1 9.67 5.93 522 U 10.4 10.9 7.26 5.46 U 4.17 U 5.59 U 3.93 U 6.43 U 7.09 U 451 U 4.28 U
Silver nc 1,500 RBC 10.5 U 115U 11 U 10.8 U 108 U 11.6 U 5.09 U 497 U 495 U 522 U 523 U 5.55 U 499 U 5.46 U 4.17 U 559 U 3.93 U 6.43 U 7.09 U 451 U 4.28 U
Strontium nc 610,000 RSL 26.3 U 28.7 U 275 U 269 U 26.9 U 29.1 U 21 22.4 18.8 27.2 28.8 24.2 36.7 27.4 26.4 29.5 33.2 28.4 46.1 30.5 40.9
Thallium - - -- 105 U 115 U 11 U 108 U 10.8 U 116 U 5.09 U 497 U 495 U 522 U 5.23 U 5.55 U 499 U 5.46 U 4.17 U 5.59 U 393 U 6.43 U 7.09 U 451 U 4.28 U
Vanadium nc 150 usGs* 64.4 68.8 61.7 77.2 87 85.1 73.8 83.6 77.9 80.7 88 85.1 73.4 83.6 86.9 142 77 87.5 133 87 69.7
TPH (mg/kg)
Diesel 4,600 RBC 9.44 U
Gasoline 110 RBC
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TABLE 6-6
Analytical Results for Northwest Aluminum Soil Samples, 2011
Northwest Aluminum Company

Feature of Interest: 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A
Sample Location: IA-01 I1A-02 IA-03 I1A-04 I1A-05 I1A-06 I1A-07 IA-08 I1A-09 IA-10 IA-11 IA-12 IA-13 IA-14 IA-15
Depth (ft bgs): 0-3 0-3 0-3 0-3 0-3 0-3 0-3 0-3 0-3 0-3 0-3 0-3 0-3 0-3 0-3
Sample ID: IA-01-0-3 I1A-02-0-3 IA-03-0-3 IA-04-0-3 IA-05-0-3 IA-06-0-3 IA-07-0-3 IA-08-0-3 I1A-09-0-3 IA-10-0-3 IA-11-0-3 IA-12-0-3 IA-13-0-3 IA-14-0-3 IA-15-0-3
Date Sampled: 03/01/11 03/01/11 03/01/11 03/01/11 03/01/11 03/01/11 03/01/11 03/01/11 03/01/11 03/01/11 03/01/11 03/01/11 03/01/11 03/01/11 03/01/11
QA Type: N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1
Location:
|nterim Reme(lial ACtiOn taken at Sample |0Cati0n? no no no no no no no no no no no no no no no

Basis of Risk Screening

Screening  Screening Level

Chemical Level Levels Source’

PAHs (mg/kg): Method 8270-SIM
1-Methylnaphthalene c 99 RSL 0.00333 U 0.00366 U 0.00395 U 0.00336 U 0.00334 U 0.0321 U 0.0298 U 0.151 U 0.0032 U 0.00308 U 0.0281 U 0.00311 U 0.0299 U 0.00308 U 0.00298 U
2-Methylnaphthalene nc 4,100 RSL 0.00333 U 0.00366 U 0.00395 U 0.00336 U 0.00334 U 0.0321 U 0.0298 U 0.151 U 0.0032 U 0.00308 U 0.0281 U 0.00311 U 0.0299 U 0.00308 U 0.00298 U
Acenaphthene nc 19,000 RBC 0.00333 U 0.00366 U 0.00522 0.00336 U 0.00334 U 0.0321 U 0.0298 U 0.151 U 0.0032 U 0.00308 U 0.0281 U 0.00311 U 0.0299 U 0.00308 U 0.00298 U
Acenaphthylene - - - 0.00333 U 0.00366 U 0.00395 U 0.00336 U 0.00334 U 0.0321 U 0.0298 U 0.151 U 0.0032 U 0.00308 U 0.0281 U 0.00311 U 0.0299 U 0.00308 U 0.00298 U
Anthracene nc 93,000 RBC 0.00333 U 0.00366 U 0.0102 0.00336 U 0.00334 U 0.0321 U 0.0298 U 0.151 U 0.0032 U 0.00308 U 0.0281 U 0.00311 U 0.0299 U 0.00308 U 0.00298 U
Benzo (a) anthracene c 2.7 RBC 0.0122 0.014 0.0782 0.00336 U 0.00334 U 0.105 0.0298 U 1.83 0.0032 U 0.00506 0.253 0.00311 U 0.333 0.0184 0.00298 U
Benzo (a) pyrene c 0.27 RBC 0.0114 0.0116 0.0467 0.00405 0.00446 0.106 0.0298 U 0.241 0.0032 U 0.00308 U 0.124 0.00352 0.21 0.0116 0.00402
Benzo (b) fluoranthene c 2.7 RBC 0.0172 0.0191 0.0713 0.00336 U 0.00334 U 0.202 0.0298 U 3.34 0.0032 U 0.00675 0.265 0.00311 U 0.366 0.0244 0.00298 U
Benzo (g,h,i) perylene - - - 0.00946 0.0104 0.0379 0.00336 U 0.00334 U 0.121 0.0298 U 0.757 0.0032 U 0.00308 U  0.09469999 0.00311 U 0.221 0.0127 0.00298 U
Benzo (k) fluoranthene c 27 RBC 0.00572 0.00585 0.0236 0.00336 U 0.00334 U 0.0581 0.0298 U 0.772 0.0032 U 0.00308 U 0.0792 0.00311 U 0.109 0.00606 0.00298 U
Chrysene c 270 RBC 0.0161 0.0157 0.06730001 0.00675 0.00334 U 0.141 0.0298 U 5.48 0.0032 U 0.00743 0.312 0.00311 U 0.351 0.0208 0.00298 U
Dibenzo (a,h) anthracene c 0.27 RBC 0.00333 U 0.00366 U 0.0099 0.00336 U 0.00334 U 0.0321 U 0.0298 U 0.304 0.0032 U 0.00308 U 0.0281 U 0.00311 U 0.0466 0.00308 U 0.00298 U
Fluoranthene nc 8,900 RBC 0.0193 0.0194 0.119 0.00337 0.00413 0.135 0.0298 U 2.82 0.0032 U 0.00375 0.264 0.00311 U 0.485 0.0264 0.00375
Fluorene nc 12,000 RBC 0.00333 U 0.00366 U 0.00425 0.00336 U 0.00334 U 0.0321 U 0.0298 U 0.151 U 0.0032 U 0.00308 U 0.0281 U 0.00311 U 0.0299 U 0.00308 U 0.00298 U
Indeno (1,2,3-cd) pyrene c 2.7 RBC 0.00968 0.0107 0.0333 0.00407 0.00431 0.118 0.0298 U 0.752 0.0032 U 0.00351 0.101 0.00367 0.194 0.0127 0.00401
Naphthalene c 0.44 RBC 0.00333 U 0.00366 U 0.00395 U 0.00336 U 0.00334 U 0.0321 U 0.0298 U 0.151 U 0.0032 U 0.00308 U 0.0281 U 0.00311 U 0.0299 U 0.00308 U 0.00298 U
Phenanthrene - - - 0.00711 0.00649 0.0572 0.00336 U 0.00334 U 0.0321 U 0.0298 U 0.19 0.0032 U 0.00308 U 0.0368 0.00311 U 0.113 0.00427 0.00298 U
Pyrene nc 6,700 RBC 0.0161 0.0181 0.09890001 0.00358 0.00383 0.147 0.0298 U 2.15 0.0032 U 0.004 0.254 0.00311 U 0.449 0.0239 0.00326

Note:

Bold result = detected above specified reporting limit
-- = Criteria Not Established
QA Type: N1 = Normal sample

Shading = detected result exceeds one or more screening criteria.

U = Not detected at or above specified reporting limit.

J = Estimated value below reporting limit.

mg/kg = milligrams per kilogram

RSLs = Values from Environmental Protection Agency's (EPA) Regional Screening Level (RSL) Master Table, November 2010, Industrial Soil.

RBC = Values from Oregon Department of Environmental Quality (DEQ) guidance document, "Risk-Based Decision Making (BRIM) for the Remediation of Petroleum-Contaminated Sites;
Soil Ingestion, Dermal Contact, and Inhalation, Construction Worker, revised September 15, 2009.

IA = industrial area

1Proposed Screening Level Value = Lowest DEQ RBC value or, if no DEQ RBC value, EPA RSL value used.

2 Calculated for the construction worker scenario using DEQ default assumptions which assumes a single construction event of 250 days duration.

3 Although not quantitatively derived, DEQ has accepted 800 mg/kg as protective of the soil to groundwater leaching pathway. See DEQ memorandum dated September 22, 2010.

“ North-central Oregon background concentration for Vanadium is greater than 100 mg/kg, with an approximate range of 100 to 180 mg/kg, as presented in USGS professional paper 1648.
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TABLE 6-6

Analytical Results for Northwest Aluminum Soil Samples, 2011
Northwest Aluminum Company

Feature of Interest: IA IA IA IA IA T
Sample Location: IA-16 IA-17 IA-18 IA-19 IA-20 T-06 T-07 W-05 W-06 W-07 W-08 W-09 W-10 W-11
Depth (ft bgs): 0-3 0-3 0-3 0-3 0-3 0-1 0-1 0-2 0-2 0-25 0-2 0-2 0-2 0-2
Sample ID: IA-16-0-3 IA-17-0-3 IA-18-0-3 IA-19-0-3 IA-20-0-3 T6-0-1 T7-0-1 W5-0-2 W6-0-2 W7-0-2_5 W8-0-2 W9-0-2 W10-0-2 W11-0-2
Date Sampled: 03/01/11 03/01/11 03/01/11 03/01/11 03/01/11 03/02/11 03/02/11 03/02/11 03/02/11 03/02/11 03/02/11 03/02/11 03/02/11 03/02/11
QA Type: N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1 N1
Section 1
Location: Section 1 Parcel 3 Former Landfil Former Landfil Former Landfil Former Landfil Former Landfil Former Landfil Former Landfil
Parcel 3 (South (Northwest Runoff Areas- Runoff Areas- Runoff Areas- Runoff Areas- Runoff Areas- Runoff Areas- Runoff Areas-
Corner) Corner) East Side East Side East Side North Side West Side South Side South Side
|nterim Reme(lial ACtiOn taken at Sample |0Cati0n? 1o 1o 1o 1o 1o 1o 1o 1o 1o 1o 1o 1o 1o 1o
Basis of Risk Screening
Screening  Screening Level
Chemical Level Levels Source’
PAHs (mg/kg): Method 8270-SIM
1-Methylnaphthalene c 99 RSL 0.0312 U 0.0035 U 0.00312 U 0.00329 U 0.00368 U 0.177 U 0.0306 U 0.036 U 0.00335 U 0.00341 U 0.00346 U 0.0036 U 0.035 U 0.0314 U
2-Methylnaphthalene nc 4,100 RSL 0.0312 U 0.0035 U 0.00312 U 0.00329 U 0.00368 U 0.177 U 0.0306 U 0.036 U 0.00335 U 0.00341 U 0.00346 U 0.0036 U 0.035 U 0.0314 U
Acenaphthene nc 19,000 RBC 0.0328 0.0035 U 0.00616 0.00329 U 0.00368 U 0.2 0.0306 U 0.036 U 0.00335 U 0.00341 U 0.00346 U 0.0036 U 0.035 U 0.0314 U
Acenaphthylene - - - 0.0312 U 0.0035 U 0.00312 U 0.00329 U 0.00368 U 0.177 U 0.0306 U 0.036 U 0.00335 U 0.00341 U 0.00346 U 0.0036 U 0.035 U 0.0314 U
Anthracene nc 93,000 RBC 0.0514 0.0035 U 0.00853 0.00329 U 0.00368 U 0.217 0.0306 U 0.036 U 0.00335 U 0.00341 U 0.00346 U 0.0036 U 0.035 U 0.0314 U
Benzo (a) anthracene c 2.7 RBC 0.806 0.0035 U 0.0787 0.00413 0.0264 3.73 0.448 0.0794 0.00335 U 0.016 0.0036 0.00514 0.0951 0.139
Benzo (a) pyrene c 0.27 RBC 0.527 0.0035 U 0.0742 0.00339 0.0169 3.8 0.491 0.0848 0.00335 U 0.0189 0.00385 0.00539 0.116 0.166
Benzo (b) fluoranthene c 2.7 RBC 0.875 0.0035 U 0.0948 0.00491 0.0256 4.92 0.672 0.131 0.00454 0.0346 0.00586 0.0095 0.172 0.223
Benzo (g,h,i) perylene - - - 0.463 0.0035 U 0.069 0.00329 U 0.0115 3.54 0.521 0.0852 0.00335 U 0.0224 0.00415 0.0066 0.143 0.195
Benzo (k) fluoranthene c 27 RBC 0.251 0.0035 U 0.0326 0.00329 U 0.0088 1.63 0.21 0.0462 0.00335 U 0.00925 0.00346 U 0.0036 U 0.0532 0.0735
Chrysene c 270 RBC 0.761 0.0035 U 0.0844 0.00483 0.0227 4.15 0.517 0.1 0.00346 0.0247 0.00472 0.00691 0.125 0.159
Dibenzo (a,h) anthracene c 0.27 RBC 0.09890001 0.0035 U 0.0202 0.00329 U 0.00368 U 1.03 0.14 0.036 U 0.00335 U 0.0125 0.00346 U 0.0036 U 0.0405 0.0499
Fluoranthene nc 8,900 RBC 1.12 0.00398 0.126 0.00455 0.0376 5.23 0.637 0.147 0.00475 0.0339 0.00683 0.00954 0.173 0.245
Fluorene nc 12,000 RBC 0.0312 U 0.0035 U 0.00366 0.00329 U 0.00368 U 0.177 U 0.0306 U 0.036 U 0.00335 U 0.00341 U 0.00346 U 0.0036 U 0.035 U 0.0314 U
Indeno (1,2,3-cd) pyrene c 2.7 RBC 0.395 0.0035 U 0.0607 0.00359 0.0126 3.08 0.449 0.0733 0.00366 0.027 0.00427 0.00606 0.126 0.177
Naphthalene c 0.44 RBC 0.0312 U 0.0035 U 0.00312 U 0.00329 U 0.00368 U 0.177 U 0.0306 U 0.036 U 0.00335 U 0.00341 U 0.00346 U 0.0036 U 0.035 U 0.0314 U
Phenanthrene - - - 0.334 0.0035 U 0.0512 0.00329 U 0.015 1.54 0.164 0.0469 0.00335 U 0.00935 0.00346 U 0.0036 U 0.0405 0.0617
Pyrene nc 6,700 RBC 0.99 0.00362 0.114 0.00555 0.0339 4.87 0.611 0.132 0.00436 0.0314 0.00632 0.00893 0.16 0.223
Note:

Bold result = detected above specified reporting limit

-- = Criteria Not Established
QA Type: N1 = Normal sample

Shading = detected result exceeds one or more screening criteria.

U = Not detected at or above specified reporting limit.

J = Estimated value below reporting limit.
mg/kg = milligrams per kilogram
RSLs = Values from Environmental Protection Agency's (EPA) Regional Screening Level (RSL) Master Table, November 2010, Industrial Soil.
RBC = Values from Oregon Department of Environmental Quality (DEQ) guidance document, "Risk-Based Decision Making (BRIM) for the Remediation of Petroleum-Contaminated Sites;

Soil Ingestion, Dermal Contact, and Inhalation, Construction Worker, revised September 15, 2009.

IA = industrial area
1Proposed Screening Level Value = Lowest DEQ RBC value or, if no DEQ RBC value, EPA RSL value used.

2 Calculated for the construction worker scenario using DEQ default assumptions which assumes a single construction event of 250 days duration.
3 Although not quantitatively derived, DEQ has accepted 800 mg/kg as protective of the soil to groundwater leaching pathway. See DEQ memorandum dated September 22, 2010.
“ North-central Oregon background concentration for Vanadium is greater than 100 mg/kg, with an approximate range of 100 to 180 mg/kg, as presented in USGS professional paper 1648.
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TABLE 6-7

Features of Interest with Soil Sample Results Exceeding SLVs

Northwest Aluminum Company

Metals = Cyanide PAH TPH-Gas = TPH-Diesel

Feature of Interest Map Label [M] [C] Fluoride [F]  [P] [G] [D]
Metal Storage Area A - - - X na na
Former Bath Recovery Area B -- -- -- X na na
North Ditch C - - - X na na
Former Cathode Handling Area D - - - X na na
Carbon Plant, Pitch Plant/Coke E, F, &G -- -- -- X na na
Handling, Aluminum Fluoride Storage
Former Salvage Area H -- -- -- X na na
Cathode Wash Area | - - - X na na
Wastewater Treatment Plant Area J X -- -- X na na
Aboveground Petroleum Storage Tanks L X - X X na na
Diesel USTs N na na na - - -
Aluminum Reduction Building * P ns ns ns X ns ns
Secondary Recycle Ponds Q - - - X na na
Ore Unloading Area R - -- -- X na na
Formed Lined Evaporation Pond S - - - -- na na
Section 1 Parcel 3 T na na na X na na
Former Landfill Runoff Areas w -- -- -- X na na
Former Scrubber Sludge Pond Areas X ns ns ns ns ns ns
Discharge Channel Y X - - X na na
Industrial Area not on map na na na X na na

NOTES:

X = one or more soil samples exceed SLVs

-- = no soil samples exceed SLVs
na = not analyzed

ns = not sampled, test pits were advanced to detect the presence of scrubber sludge
1) See concrete sample results representative of concrete conditions used as backfill for building basements and 2011

supplemental soil sample results
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TABLE 6-8a

Analytical Results for Detected Chemicals from Groundwater Grab and Geoprobe Samples
Collected by CH2M HILL
Northwest Aluminum Company

Sample ID: GWAREO1 GWARWO01 GWHPBO01 GWOREO01 WS-UST-01 WS-WWT-01 WS-WWT-2
Date Sampled: 09/05/08 09/05/08 09/05/08 09/05/08 11/18/08 11/18/08 11/18/08
QA Type: N1 N1 N1 N1 N1 N1 N1
Percnea £one (aeptn
Hydrostratigraphic Unit . ' . . Perched Zone Perched Zone not recorded. Assumed
Shallow S-Aquifer Shallow S-Aquifer Shallow S-Aquifer Shallow S-Aquifer (~6 feet bgs) (~9 feet bgs) at ~9 feet bgs)
. East Sump Aluminum West Sump Aluminum Hard Pitch Building Ore Unloading Underground Wastewater Treatment Vicinity of Wastewater
Location: Reduction Building Reduction Building (Sample from Area (Grab Storage Tank (Grab Plant (Grab Treatment Plant (Grab
(Grab Sump Sample) (Grab Sump Sample) Wall Leak) Sump Sample) Groundwater Sample) Groundwater Sample) Groundwater Sample)
Chem Group Method Chemical Units
GENCHEM SW9014 & E335.4 Cyanide mg/L 0.21 0.01 U 0.5 0.018 0.0068 0.047
GENCHEM SM 4500CN N Cyanide, WAD mg/L 0.012 0.005 U 0.0073 0.005 U 0.005 U 0.005 U
GENCHEM SW9056 & E340.2* Fluoride mg/L 15 64.1 21.4 3.2 1.79 3.74
M-TOTAL SW6010B Barium mg/L 0.0347 0.0106 0.00875 0.00803 0.0161 0.0242
M-TOTAL SW6010B Strontium mg/L 0.231 0.058 0.0625 0.0787 0.0955 0.0993
M-TOTAL SW6010B Vanadium mg/L 0.0144 0.0235 0.0149 0.00637 0.0149 0.005 U
PAH SW8270SIM Anthracene mg/L 0.000035 0.0256 UJ 0.000031 0.000027 U 0.000025 U 0.00278 0.000026 U
PAH SW8270SIM Benzo (a) anthracene mg/L 0.000066 0.105 J 0.00035 0.000027 U 0.000025 U 0.00302 0.000026 U
PAH SW8270SIM Benzo (a) pyrene mg/L 0.000064 0.0557 J 0.00037 0.000027 U 0.000025 U 0.00312 0.000026 U
PAH SW8270SIM Benzo (b) fluoranthene mg/L 0.00024 0.201J 0.0005 0.000036 0.000025 U 0.00497 0.000026 U
PAH SW8270SIM Benzo (g,h,i) perylene mg/L 0.00011 0.0627 J 0.00031 0.000093 0.000025 U 0.00237 0.000026 U
PAH SW8270SIM Benzo (k) fluoranthene mg/L 0.000064 0.197 J 0.00017 0.000027 U 0.000025 U 0.00212 0.000026 U
PAH SW8270SIM Chrysene mg/L 0.00024 0.26 J 0.00036 0.000038 0.000025 U 0.00984 0.000026 U
PAH SW8270SIM Dibenzo (a,h) anthracene mg/L 0.000026 U 0.0256 UJ 0.000074 0.000027 U 0.000025 U 0.00095 0.000026 U
PAH SW8270SIM Fluoranthene mg/L 0.00018 0.587 J 0.00045 0.00016 0.000025 U 0.00545 0.000026 U
PAH SW8270SIM Indeno (1,2,3-cd) pyrene mg/L 0.000085 0.0521 J 0.00025 0.000045 0.000025 U 0.00229 0.000026 U
PAH SW8270SIM Phenanthrene mg/L 0.000027 0.0769 J 0.00015 0.00003 0.000025 U 0.00084 0.000026 U
PAH SW8270SIM Pyrene mg/L 0.00015 0.393 J 0.00044 0.0001 0.000025 U 0.00875 0.000026
VOC SW8260B Acetone mg/L 0.01 U 0.0045 J 0.002 J 0.01 U
VOC SW8260B Bromoform mg/L 0.001 U 0.001 U 0.001 U 0.0003 J
vVOoC SwW8260B Chlorodibromomethane mg/L 0.0005 U 0.0005 U 0.0005 U 0.0003 J
VOC SW8260B Ethylbenzene mg/L 0.0005 U 0.0002 J 0.0005 U 0.0005 U
VOC SW8260B o0-Xylene mg/L 0.0005 U 0.0003 J 0.0005 U 0.0005 U
VOC SW8260B Styrene mg/L 0.0005 U 0.0002 J 0.0005 U 0.0005 U
VOC SwW8260B Toluene mg/L 0.0005 U 0.0002 J 0.0001 J 0.0005 U
NOTES:

QA Type: N1 = Normal sample
mg/L = milligrams per liter

Bold result = detected at or above specified reporting limit

J = Estimated value below reporting limit.

U = Not detected at specified reporting limit.

Shaded = detected result exceeds screening criteria of 72 mg/L for fluoride.

GENCHEM - General Chemistry
M-TOTAL = Total Metals

PAH = Polynuclear Aromatic Hydrocarbons

VOC = Volatile Organic Compounds
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TABLE 6-8b
Analytical Results for Groundwater Samples
Northwest Aluminum Company

Station 1D MW-101 MW-102 MW-103 MW-104
Date Collected: 03/31/09 11/12/09 03/31/10 06/10/10 10/05/10 01/06/10 03/31/10 06/09/10 10/05/10 01/06/10 03/31/10 06/09/10 10/05/10 01/06/10 03/31/10 06/09/10 10/05/10
Frenminary
Screening
Constituent Method Units Criteria PSC Source
Fluoride EPA 300.0 mg/L 72.0 MCL 3.87 2.62J 1.86 2.82 2.80 0.94 0.69 0.760 0.680 34.6 235 26.5 24.9 05U 05U 05U 05U
Cyanide (total) EPA 335.4 mg/L -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.0326 0.021 0.0147 0.0185 4.69 3.76 3.60 3.50
Cyanide (free) ASTM D4282 mg/L 0.2 MCL 0.005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0116
Cyanide (WAD) SM 4500CN N mg/L 0.2 MCL 0.005 U 0.005 UJ 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.0074 0.005 U 0.005 U 0.005 U 0.0603 0.14 0.110 0.0198
Sulfate EPA 300.0 mg/L 3020 MCL 856 J 736 844 870 43.1 29 30.6 314 67.8 35.6 39.0 33.1 52.4 45.8 52.7 51.4
Antimony SW6010B mg/L 0.006 MCL 0.005 U
Arsenic SW6020 mg/L 0.00027 RBC 0.025 U
Barium SW6010B mg/L 29 RBC 0.068
Cadmium E200.7 mg/L 0.005 MCL 0.005 U
Chromium SW6010B mg/L 0.1 MCL 0.005 U
Lead SW6010B mg/L 0.015 MCL 0.005 U
Mercury SW7470A mg/L 0.044 RBC 0.0001 U
Selenium SW6020 mg/L 0.05 MCL 0.025 U
Silver SW6010B mg/L 0.73 RBC 0.005 U
Strontium SW6010B mg/L 22 RSL 0.595
Thallium SW6010B mg/L 0.002 MCL 0.005 U
Vanadium SW6010B mg/L 0.18 RSL 0.005 U
NOTES:

Polynuclear Aromatic Hydrocarbons analyzed below detection limits at MW-101, March and November 2009.

Volatile Organic Compound analyzed below detection limits at MW-101, March 2009.

mg/L = milligrams per liter

Bold result = detected at or above specified reporting limit

J = Estimated value below reporting limit.

U = Not detected at specified reporting limit.
GENCHEM = General Chemistry

M-TOTAL = Total Metals
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TABLE 6-9

RCRA/CERCLA Monitoring Well Network - Analytical Results
Collected on Behalf of Lockheed Martin

Northwest Aluminum Company

RCRA CERCLA

Sample ID: MW-5S MW-23S MW-37S MW-8S MW-27S MW-40S MW-41S MW-7A MW-13A
Date Sampled: 03/22/07 03/22/07 03/22/07 03/22/07 03/24/07 03/23/07 03/23/07 03/23/07 03/23/07

Chemical Method Units
Arsenic M-DISS mg/L 0.001 U 0.001 U 0.001 U 0.00114 0.001 0.001 0.001 0.001 0.001 U
Beryllium M-DISS
Cadmium  M-DISS
Chromium  M-DISS mg/L 0.00117 0.001 U 0.001 U 0.001 U 0.001 U 0.001 0.001 0.001 U 0.001 U
Copper M-DISS mg/L 0.00297 0.001 U 0.00128 0.001 U 0.001 U 0.001 0.00109 0.001 U 0.001 U
Lead M-DISS
Arsenic M-TOTAL mg/L 0.001 U 0.001 U 0.001 U 0.0013 0.001 0.001 0.001 0.001 0.001 U
Beryllium M-TOTAL
Cadmium  M-TOTAL
Chromium M-TOTAL mg/L 0.00148 0.001 U 0.00126 0.00121 0.001 0.001 0.001 0.001 U 0.001 U
Copper M-TOTAL mg/L 0.00347 0.001 U 0.00177 0.001 U 0.00122 0.001 0.00134 0.001 U 0.001 U
Lead M-TOTAL
PAH ND - None Detected
VOC ND - None Detected
NOTES:

mg/L = milligram per liter

Bold result = detect

J = Estimated value below reporting limit.

U = Not detected at specified reporting limit.
M-DISS = Dissolved Metals

M-TOTAL = Total Metals

PAH = Polynuclear Aromatic Hydrocarbons
VOC = Volatile Organic Compounds
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TABLE 6-10

Analytical Results for March, 2009 RCRA/CERCLA Landfill Monitoring Well Network

Collected on Behalf of Lockheed Martin

Northwest Aluminum Company

Chem Group GENCHEM

Chemical Cyanide,

Free cyanide Total Cyanide WAD Fluoride Sulfate
Method SM 4500- SW-846- USEPA

ASTM D4282 USEPA 335.4 CN I/E 9056 300.0
Units mg/L mg/L mg/L mg/L mg/L

Screened Date
Well Type Well ID Aquifer Sampled  QAQC

RCRA MW-17S S-Aquifer 03/18/09 N1 0.01U 0.005 U 05U 50.4
RCRA MW-22S S-Aquifer 03/19/09 N1 0.01 U 0.0235 0.528 J 84.2
RCRA MW-23S S-Aquifer 03/19/09 N1 0.01U 0.005 U 05U 43.6
RCRA MW-35S S-Aquifer 03/18/09 N1 0.01 U 0.005 U 0.698 J 116
RCRA MW-35S S-Aquifer 03/18/09 FD 0.01U 0.005 U 0.743J 115
RCRA MW-36S S-Aquifer 03/18/09 N1 0.01 U 0.005 U 05U 114
RCRA MW-37S S-Aquifer 03/18/09 N1 0.01U 0.005 U 8.92 31.9
RCRA MW-5S S-Aquifer 03/19/09 N1 0.01U 0.0514 0.005 U 4.11 55
CERCLA MW-12A A-Aquifer 03/19/09 N1 0.01U 0.0704 0.00850 0.725J 19.3
CERCLA MW-13A A-Aquifer 03/19/09 N1 0.01U 0.0102 0.0050 U 0.658 J 9.84
CERCLA MW-29S S-Aquifer 03/19/09 N1 0.01U 0.005 U 0.0050 U 4.52 278
CERCLA MW-38S S-Aquifer 03/20/09 N1 0.01U 0.364 0.0178 3.56 33.5
CERCLA MW-39S S-Aquifer 03/20/09 N1 0.01U 0.0102 0.0050 U 0.72 6.67
CERCLA MW-40S S-Aquifer 03/19/09 N1 0.01U 0.167 0.0217 0.653 10.7
CERCLA MW-41S S-Aquifer 03/19/09 N1 0.01U 0.498 0.0335 05U 83.5
CERCLA MW-42S S-Aquifer 03/20/09 N1 0.01U 0.298 0.0333 0.767 J 23.8
CERCLA MW-6AA A-Aquifer 03/20/09 N1 0.01U 0.516 0.0347 0.720 32.3
CERCLA MW-6AA A-Aquifer 03/20/09 FD 0.01 U 0.473 0.0317 0.727 33.2
CERCLA MWR-15S S-Aquifer 03/20/09 N1 0.01U 2.28 0.153 1.06 131
CERCLA MWR-27S S-Aquifer 03/20/09 N1 0.01U 5.22 0.0886 05U 70.5
CERCLA MWR-7A B-Aquifer 03/19/09 N1 0.01 U 0.260 0.0211 0.695 J 17.3
NOTES:

QA Type: N1 = Normal sample; FD = Field Duplicate

mg/L = milligram per liter

Bold result = detect

U = Not detected at specified reporting limit.

1 MCL = EPA National Primary Drinking Water Standards Maximum or Secondary Contaminant Level.
GENCHEM - General Chemistry
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7.0 Contaminant Fate and Transport

This section describes the contaminant fate and transport evaluation for each environmental
medium (soil, groundwater, and stormwater). In the context of this discussion, the “fate and
transport” refers to how contaminants move through or are transformed in environmental
media, and thereby how contaminants may come into contact with plants and animals.

7.1 Soil

Constituents in surface soil exceeding SLVs include fluoride, PAHs, and arsenic, with PAH
constituents exceeding SLVs in the greatest number of soil samples. These constituents
adsorb to the soil, are generally stable to slowly biodegrading in the environment, and
potentially will persist at concentrations similar to those observed during this sampling
work in surface soil into the future. Because the site topography is generally flat within
historical areas of industrial use, and the majority of the facility surface is permeable to
precipitation, active erosion and mass movement of soil is not expected at the facility. The
leachability of these constituents to groundwater is controlled by precipitation and
adsorption/ desorption processes specific to the individual constituents. Of the constituents
detected above SLVs in soil samples, only fluoride and PAH are detected in groundwater
samples collected from the Perched Zone. Because arsenic was not detected in Perched Zone
groundwater samples, the leachability of arsenic from soil to groundwater is not a pathway
of concern.

7.1.1  Leachability of Fluoride from Soil to Perched Zone Groundwater

NAC evaluated fluoride leachability in site soil by testing ten soil samples from the site for
both total and leachable fluoride, using the synthetic precipitation leaching procedure
(SPLP, EPA Method SW-1312) to generate leachate. This evaluation originally was presented
in CH2M HILL'’s September 2010 technical memorandum titled Selected Soil and Groundwater
Screening Levels, included as Appendix A-9. However, the calculations have been updated
based on subsequent discussions with DEQ.

Samples were collected near where previous soil samples had been collected as guided by
recorded GPS coordinates, with a goal of testing a population of samples containing a range
of fluoride concentrations. The total fluoride concentration of the ten samples ranged from
290 mg/kg to 11,700 mg/ kg, and the SPLP leachate concentrations ranged from 1.07 to

61.5 mg/L. These data were used to calculate a distribution coefficient, which is a physical-
chemical property that helps predict constituent mobility and leachability in the
environment. The distribution coefficient is defined as:

Csoil

Kd =

Equation 1

Cwater
Where:

Kd = distribution coefficient in liters per kilogram (L/kg)
Csoil = constituent concentration in soil in mg/kg

ES122210223417PDX 7-1
FINAL REPORT
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Cwater = constituent concentration in water in mg/L

To adjust the Kd value calculated from SPLP results for mass dissolved in leachate,
Equation 2 was used:

_ (Csoil - Msoil — Cliquid - Vliquid)/Msoil Equation 2

Kd Cliquid

Where:

Kd - distribution coefficient in L/kg

Csoil = constituent concentration in soil in mg/kg
Msoil = mass of soil used in leaching test = 0.1 kg
Cliquid = constituent concentration in leachate in mg/L
Vliquid = volume of liquid used in leaching test = 2L

See Table 7-1 for a summary of the fluoride leachability analysis.

TABLE 7-1
Fluoride Leachability Analysis
Northwest Aluminum, The Dalles, Oregon

Distribution
SPLP Fluoride Total Fluoride Coefficient
Sample Number (mgl/L) (mg/kg) (L/kg) ?

SS-L2-032609 9.53 5,080 513
SS-E4-032609 1.07 290 251
SS5-54-032609 1.12 482 410
SS-13-032609 1.73 456 244
SS-D01-032609 1.42 322 207
SS-A1-032609 52.1 6,450 104
SS-A3-032609 61.5 11,700 170
SS-B3-032609 12.9 645 30
SS-E1-032609 7.88 475 40
SS-E5-032609 45.6 6,290 118
Arithmetic Mean of Kd for all samples 209

Note:
@ Calculated using Equation 2.

The average Kd value of 209 L/kg indicates that the majority of fluoride in site soil is in the
solid phase — presumably as the minerals fluorite or fluorapatite —and does not readily
leach out into solution.
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Using the calculation approach derived from EPA’s Soil Screening Guidance (EPA, 1996) the
fluoride concentration in soil that would be protective of groundwater in the S-Aquifer is
shown in Equation 3:

m ow -
Fluoride screening level in soil (_g) = CW[Kd +—] Equation 3

kg pb
Where:

Cw = target leachate concentration (S-Aquifer screening level x 20. For fluoride,

57 mg/L x 20 = 1,140 mg/L [note: the value of 57 mg/L was originally recommended by
DEQ as an S-Aquifer screening level, but was subsequently revised by DEQ to72 mg/L, as
noted in Section 6.2. The 57 mg/L value was retained in this calculation for conservatism.])

Kd = distribution coefficient (for fluoride = 209 L/kg from site data)

6w = water filled porosity (assumed to be 0.1 for soil)

pb — dry soil bulk density (default value for soil from EPA 1996 = 1.5 kg/L)

These values yield a screening level of 238,000 mg/kg. Following the convention used by
DEQ (2010) for values above 100,000, this value is depicted in Table 6-3 as “>100,000.”
Fluoride concentrations in all soil samples, with the exception of one (SSL12501) collected at
FOI L, are below the calculated site-specific leaching to groundwater screening value. This
suggests that fluoride concentrations detected in site groundwater above preliminary
screening levels are not associated with ongoing leaching of fluoride from surface soil.

The screening level for fluoride in soil (“>100,000 mg/kg”) is conservative for the following
reasons:

e It was calculated using a preliminary estimate of an S-Aquifer screening level for
fluoride (57 mg/L) that has since been revised to 72 mg/L based on a recommendation
by DEQ (2012) after review of historical groundwater quality data.

e It was reduced from a calculated value of more than 200,000 mg/kg to a value of
>100,000 mg/ kg consistent with DEQ precedence for large screening level values.

e Even if the lowest observed Kd value from all samples tested for leaching of fluoride
(30 L/kg) were used in the calculation of the screening level rather than the average
value of 209 L/kg, only one soil sample collected at the site would have exceeded the
resulting screening level of 34,000 mg/kg: a single sample of a localized area of floor
sweeping material from the pot rooms that was encountered and removed during plant
demolition.

7.1.2 Leachability of PAHs from Soil to Perched Zone Groundwater

PAH compounds have low aqueous solubilities and generally low mobility in the
environment. As a result, DEQ (2009) found that for most PAHs, even pure-phase
concentrations in soil (represented as Csat in DEQ 2009) would not leach enough to pose a
potential risk to groundwater under the offsite residential scenario. The only exception is
naphthalene, for which DEQ (2009) suggested a screening level of 0.44 mg/kg. Naphthalene
concentrations in all soil samples, with the exception of SSE10501 (estimated at 9.6 mg/kg),
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were not detected above DEQ’s leaching to groundwater screening level. While PAHs were
detected in Perched Zone groundwater samples above preliminary screening values, these
concentrations are likely attributable to PAHs adsorbed to suspended solids in the water,
rather than being indicative of dissolved phase concentrations. Given these conditions, the
potential for ongoing leaching of PAHs to Perched Zone groundwater is unlikely.

7.2 Groundwater

The groundwater quality monitoring results presented in Section 5.3.3 indicate the
following:

e None of six Perched Zone groundwater samples analyzed or the four S-Aquifer
groundwater wells installed by NAC had a fluoride concentrations greater than the
screening level for fluoride of 72 mg/L. A-Aquifer wells and the B-Aquifer well have
detectable concentrations of fluoride but at concentrations below 1 mg/L.

e Four out of seven Perched Zone analyzed have PAH concentrations greater than
preliminary screening levels. PAHs were not detected in any S-Aquifer wells.

As required by DEQ, CH2M HILL (December 2010, Appendix A-12) conducted an
evaluation of fluoride’s behavior in site groundwater to determine a screening value for
fluoride in the S-Aquifer that is protective of the underlying A-Aquifer.

Three lines of evidence indicate a limited hydraulic connection between the S- and
A-Aquifers:

e Hydrogeology —Both the S- and the A-Aquifers are situated in basalt flows of the CRBG.
The CRBG is a thick sequence of tabular basalt flows, each generally consisting of a
permeable, brecciated flow top and bottom, separated by a dense, relatively
impermeable flow interior that functions hydrologically as a confining layer (Reidel et
al., 2003). The U.S. Geological Survey (USGS) has described groundwater in the CRBG as
a complex system of aquifers that are “poorly connected in the vertical direction”
(Davies-Smith et al., 1988). This poor connection is reflected in the limited potential for
vertical contaminant migration within basalt.

e Historical Groundwater Quality Results —Limited vertical migration of fluoride from
the S-Aquifer to the A-Aquifer and underlying B-Aquifer has occurred at the delisted
Martin Marietta Superfund site, which encompasses the property currently owned by
NAC. During the RI for the Martin Marietta site, fluoride in the S-Aquifer was
documented to range in concentration from below reporting limits up to 72 mg/L. With
the exception of monitoring well MW-9A, which before its abandonment had well
construction problems, A-Aquifer fluoride concentrations reported in the RI were low
and ranged from below reporting limits up to 1.3 mg/L. The lack of substantial fluoride
migration from the S-Aquifer to the A-Aquifer is evidence of a limited hydraulic
connection between the two water-bearing zones at the NAC site.

e Aquifer Testing Results — An A-Aquifer pumping test was conducted in August 1987 at
MW-8A during the RI for the Martin Marietta Superfund site. This test involved
pumping MW-8A, which was located about 250 feet north of the NAC site, at a rate of
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15.3 gallons per minute for 24 hours. This pumping rate caused 12 feet of drawdown in
well MW-8A and 9.5 feet of drawdown in well MW-6AA, located 345 feet away from
MW-8A in the A-Aquifer. In its aquifer test analysis, Geraghty & Miller (1987) concluded
that only a limited amount of leakage was evident in the time-drawdown data from the
pumping test, suggesting that the confining layer separating the A- and S- aquifer (and
the confining layer separating the A-Aquifer from the underlying B-Aquifer) transmits
very little water vertically. This conclusion was further substantiated by water level
monitoring data from well MW-8S, located immediately adjacent to the pumping well
but screened in the shallower S-Aquifer rather than the deeper A-Aquifer. No response
to pumping was observed in M-8S. This lack of response is consistent with the low
permeability of the flow interior confining layer separating the S-Aquifer from the
A-Aquifer.

At DEQ’s direction, CH2M HILL collected groundwater samples from wells completed in
the S- and A-Aquifers for geochemical analysis and equilibration modeling using version
2.17 of the USGS PHREEQC model (USGS, 2010). Wells MW-103, MW-40S, and MW-13A
were sampled on November 9, 2010, and analyzed for major ions, fluoride, silica, phosphate,
aluminum, iron, and manganese. Output for the study data and PHREEQC modeling
results are summarized in Table 7-2. The results show undersaturation with respect to
fluorite (CaF>) in two of three samples, and oversaturation with respect to fluorapatite
(Cas(POy)sF) in all three.

To show the sensitivity of the saturation index (SI) calculation to these factors, PHREEQC
was programmed to precipitate each oversaturated mineral and to calculate how much
fluoride remained in solution after precipitation reduced the SI to zero. The calculated
fluoride concentrations are provided in Table 7-2. For all three samples, the remaining
fluoride concentration after the calculated degree of fluorapatite precipitation occurs are
nearly identical to the measured concentrations, indicating that, even though the water
samples are oversaturated with fluoride, the degree of oversaturation is minor. These data
suggest that fluorapatite is controlling fluoride concentration in both the S- and A-Aquifers,
but that the degree of control is small and further fluorapatite precipitation under the
observed geochemical conditions would have only a very minor effect on equilibrium
fluoride concentrations. It is possible that the concentration of fluoride in MW-103 may be
higher than the other samples, in part because the pH is lower in this sample (Table 7-2),
and the aqueous solubility of fluorapatite varies inversely with pH.
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TABLE 7-2
Selected PHREEQC Output
Northwest Aluminum Company, The Dalles, Oregon

Calculated Fluoride

Field- Reported Concentration When

Monitoring Measured Fluoride Calculated Mineral Allowed to

Well pH (mg/L) Mineral Sl value Precipitate (mg/L)
MW-103 7.67 26.9 Fluorite 1.17 8.0
MW-40S 8.32 0.61 Fluorite -2.43 (no precipitation favored)
MW-13A 8.10 0.59 Fluorite -2.60 (no precipitation favored)
MW-103 7.67 26.9 Fluorapatite 13.29 26.86
MW-40S 8.32 0.61 Fluorapatite 7.54 0.608
MW-13A 8.10 0.59 Fluorapatite 7.60 0.583

Taken together, the lines of evidence and geochemical modeling results summarized above
suggest that fluoride concentrations in the S-Aquifer have a limited potential to adversely
affect groundwater quality in the underlying A-Aquifer. Because historical S-Aquifer
concentrations did not substantially affect groundwater quality in the underlying
A-Aquifer, DEQ (2012) recommended using the maximum historical S-Aquifer
concentration of 72 mg/L as a screening level for S-Aquifer groundwater. This
concentration is conservative because the historical occurrence of groundwater with this
fluoride concentration at the site did not cause fluoride concentrations in the A-Aquifer to
exceed its RBC of 4 mg/L, suggesting that even higher S-Aquifer fluoride concentrations
may also be insufficient to cause the fluoride concentration in the A-Aquifer to exceed 4
mg/L. Additional groundwater detection monitoring near the RCRA and CERCLA landfills
is conducted by LMC under a post-closure RCRA permit.

To evaluate the potential for constituent migration from the S-Aquifer toward surface water
bodjies, historical groundwater quality data collected by LMC consultants were reviewed.
Table 7-3 presents the fluoride, free cyanide, and sulfate concentrations concentration
results for groundwater collected in 1987 from S-Aquifer wells located downgradient of the
site and closest to the potential receiving water body. These seven LMC sentinel wells
present a conservative estimate of historical concentrations in groundwater discharging to
surface water. In reality, fluoride concentrations would continue to attenuate via transport
processes (dispersion, diffusion, adsorption, and precipitation) over the distance between
the monitoring well and the receiving surface water body. As anions, free cyanide and
sulfate also would tend to migrate with groundwater, although some free cyanide would
tend to react with the abundant iron ions in the iron-rich basalt aquifer and form stable,
biologically unavailable ferrocyanide complexes. Sulfate, by contrast, would tend to be more
conservative (less reactive) because local groundwater lacks the strongly reducing
conditions necessary to convert sulfate to sulfide, where it could then precipitate as metal
sulfides.

Furthermore, these concentrations do not reflect expected attenuation over time following
source removal activities conducted in the early 1990s. In addition it is uncertain whether
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the S-Aquifer physically extends to the Columbia River, as the topographic slope from NAC
property to the river suggests that all or a portion of the S-Aquifer has been removed by
erosion. Any S-Aquifer groundwater that does flow to the river likely discharges to a cliff
face above the river stage. This would promote very efficient mixing with surface water.

TABLE 7-3
1987 Fluoride, Free Cyanide, and Sulfate Concentrations at Sentinel Wells
Northwest Aluminum Company, The Dalles, Oregon

Free Distance to Surface

Sample Fluoride  Cyanide Sulfate Surface Water Water Body

Sentinel Well Date (mg/L) (mg/L) (mg/L) Body (ft)
S-Aquifer SLV 72 0.2 3,020

MCL 4 0.2 250

MW-2S 8/4/1987 <1.0 <0.01 33 Chenoweth Creek 388
MW-20S 7/30/1987 <1.0 <0.01 66 J Columbia River 250
MW-21S 8/5/1987 5.5 <0.01 871 Columbia River 118
MW-26S 7/31/1987 <1.0 <0.01 22J Columbia River 1048
MW-30S 8/24/1987 <1.0 <0.01 924 Columbia River 229
MW-31S 8/27/1987 1 <0.01 153 Columbia River 347
MW-32S 8/24/1987 25 0.052 45 Columbia River 1130

J = Estimated value below reporting limit.
< = less than the detection limit (value presented).

Of the seven identified LMC wells, fluoride was detected in 1987 above the 4.0 mg/L MCL
only at monitoring well MW-21S. This well was located between the Recycle/Storm Surge
Pond and is screened from 54.4 to 65 feet bgs in vesicular, highly weathered basalt, logged
as exhibiting iron stained cuttings, calcite chips and clay fragments. The Recycle/Storm
Surge Pond was the likely source of fluoride detected in the former MW-21S because other
monitoring wells located between it and the main industrial area of the Martin Marietta site
had substantially lower fluoride concentrations. Consequently, lateral transport of fluoride
from the main industrial area of the site to the vicinity of MW-21S does not appear to be a
plausible mechanism for producing elevated fluoride concentration in that well. Instead, it
is more likely that elevated fluoride in the settled solids in the Recycle/Storm Surge Pond
bottom, prior to their removal during CERCLA site remediation, were the source of the
elevated fluoride concentrations in MW-21S. MW-21S was last sampled for fluoride in
March 1995 with a reported fluoride concentration of 8.9 mg/L, and the well was
abandoned by LMC in December 2000.

7.21 Anticipated Temporal Changes in Fluoride Concentrations at MW-21S

After the remedial action conducted in the Recycle/Storm Surge pond in 1991, groundwater
concentrations of fluoride in MW-21S would be expected to decrease over the 20-year
period to the present. For comparison, fluoride concentrations in MW-5S, located adjacent to
the RCRA landfill, decreased from an average concentration prior to CERCLA remediation
in 1990 of 25.6 mg/L to 5.37 by March 2009. This represents a 79 percent decrease in
concentration over the approximate 18-year time period following site remedial activities. If

ES122210223417PDX 77
FINAL REPORT





7.0 CONTAMINANT FATE AND TRANSPORT

a similar reduction had occurred at MW-21S area over a similar time period, the present
fluoride concentration would be less than 2 mg/L.

7.2.2 Anticipated Spatial Changes in Fluoride Concentrations Downgradient of
MW-21S

Expected attenuation along the flow path from MW-21S to the Columbia River would occur
because of various factors, such as precipitation, adsorption, dispersion, and diffusion. A
quantitative evaluation of these attenuation processes is difficult given the uncertainties in
available data. However, a review of groundwater flow and water quality data from other
LMC monitoring wells identified two instances where attenuation of fluoride over a
distance can be quantified. Near the CERCLA landfill, monitoring wells MW-38S and
MW-41S provide an upgradient (MW-38S) and downgradient (MW-41S) well pair along a
flow path generally perpendicular to S-Aquifer groundwater contours. Near the RCRA
landfill, monitoring wells MW-37S (upgradient) and MW-3S (downgradient) provide a
similar well pair. ARCADIS groundwater contour maps contained in Appendix C provide
potentiometric contour maps for the site, including these well pairs. Table 7-4 estimates an
attenuation factor, defined as the change in concentration over the change in distance,
calculated from the CERCLA and RCRA well sets. Applying the average attenuation factor
for flow and basalt at the site of 0.0088 mg/L per foot of flow path distance to the 118-foot
distance between MW-21S and the Columbia River results in a fluoride concentration near
the river approximately 1 mg/L less than observed at MW-21s.

TABLE 7-4
Estimated Attenuation Factor with Travel Distance
Northwest Aluminum Company, The Dalles, Oregon

CERCLA Landfill RCRA Landfill

Well Pair Well Pair
Upgradient Well MW-38S MW-37S
Screened Interval 38.5-48.5 12-22
Upgradient Well - Fluoride (mg/L) 5.04 3.55
Sample Date 3/20/09 9/28/05
Downgradient Well MW-41S MW-3S
Screened Interval 36.0 - 46.0 17.0-27.0
Downgradient Well - Fluoride (mg/L) ! 0.5 0.5
Sample Date 3/19/09 9/28/05
Distance between wells in feet (dL) 604 305
Change in Concentration in mg/L (dC) 4.54 3.05
Attenuation Factor (dC/dL) 0.0075 0.010
Average Attenuation Factor for two Flow Paths 0.0088 mg/L per foot of flow path distance

Note:

' When fluoride concentrations were below the detection limit in the downgradient monitoring well, the
attenuation factor was calculated by conservatively assuming the concentration equaled the detection limit.
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7.3 Stormwater

As noted in Section 6.1, because site topography is generally flat within historical areas of
industrial use and the majority of the facility surface is covered in gravel and permeable to
precipitation where much of the native soil was removed to bedrock, active erosion and
mass movement of soil from precipitation runoff is not expected to be a significant process
at the facility. However, as requested by DEQ, stormwater has been evaluated as a potential,
although unlikely, pathway for transport of contaminated surface soil via overland flow. To
evaluate this pathway, the current stormwater collection system configuration was
reviewed and available NPDES water quality data were compiled and evaluated.

At the NAC facility, stormwater is managed through an NPDES permit (#101759) regulated
by DEQ. Stormwater that does not percolate into soil or fill is routed to the discharge
channel (FOI'Y), then to the Columbia River via Outfall 001. Historically, stormwater
intermixed with discharge from the Hard Pitch building sump before discharging to the
Columbia River via Outfall 001. Because of the demolition of the Hard Pitch building,
dewatering discharge from NAC property is no longer mixed with stormwater and only
NAC stormwater is discharged to the Columbia River under the NPDES permit. Northwest
Aluminum Specialties, an independent manufacturer located south of the NAC facility,
routes its stormwater and wastewater to the FOI Y discharge channel where it mixes with
NAC stormwater runoff, if any, prior to discharge to the Columbia River. Treated effluent
from the CERCLA landfill also is piped to Outfall 001 by LMC where it mixes with NAC
stormwater and Northwest Aluminum Specialties stormwater and wastewater before
discharge to the Columbia River. Figure 7-1 depicts current site drainages, including the
NDPES outfall location.

Samples collected from the outfall represent a mixture of stormwater and wastewater from
multiple properties. Several constituents are sampled for analysis by NAC on a periodic
basis pursuant to the NPDES permit, including fluoride (three times per week) and
benzo(a)pyrene (once per week). Table 7-5 summarizes the January through December 2010
monthly NAC NPDES reporting results. In addition to samples collected and analyzed by
NAC at Outfall 001, Northwest Aluminum Specialties collects and analyzes additional
constituents, including total suspended solids (TSS), biological oxygen demand (BOD),
select metals and metalloids, oil and grease, fluoride, and phosphorus. In addition, the 2010
quarterly supplemental stormwater sample results (Table 7-6) and historical DEQ split
sample results (Table 7-7) are provided in this report, as is a summary of detected metal and
nonmetal sample results from the NPDES permitted Outfall 001, compared against
ecological SLVs and ecological SLVs adjusted by mixing zone factors presented in the
NPDES Permit (Table 7-8).

The water discharged from Outfall 001 to the Columbia River is a mixture of stormwater
and wastewater from multiple properties, with only NAC stormwater runoff from the now-
remediated site contributing to the blended water quality discharging to the Columbia
River. With this limitation in mind, key findings from available Outfall 001 water quality
data are as follows:

e The stormwater/wastewater effluent ranged between 1.3 and 23.6 averaged pounds of
fluoride discharged per day, which is well under the NPDES permit limit of
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242.2 pounds per day (November through March) and 123.8 pounds per day (April
through October). Average monthly fluoride concentrations ranged from 5.33 mg/L in
December 2010 to 0.58 mg/L in August 2010. These fluoride concentrations are well
below DEQ’s Level II screening value for soluble fluoride in fresh surface water for birds
of 57 mg/L. DEQ does not publish an aquatic criterion for surface water, nor are State
ambient water quality criteria available for fluoride. However, at the former Alcoa
Reynolds Metals site in Troutdale, Oregon, a fluoride concentration of 5 mg/L in
stormwater is considered by EPA and DEQ to be protective of aquatic species in the
Columbia River (EPA, 2002). Applying this value to the observed levels of fluoride in
water discharging through Outfall 001 (rounded to one significant figure as is commonly
done with screening levels) at the NAC discharge means this discharge also would be
protective of Columbia River water quality.

¢ In the 2010 stormwater sample, PCBs were not detected above method reporting limits.

¢ In the 2010 stormwater sample, PAHs were not detected above method reporting limits.
DEQ split sample results from 2007 indicate a method detection limit of 0.0001 mg/L. At
DEQ'’s request, using the 2007 split sample method detection limit, a hypothetical upper
limit of benzo(a)pyrene discharge rate in pounds per day was calculated. Results are
presented in Table 7-5. The maximum hypothetical discharge rate was calculated for the
month of August 2010 at 0.001 pound per day.

e The metal and nonmetal analytical results indicate some constituents are above
ecological screening levels, but all constituents are below permitted NPDES discharge
limits. Table 7-8 presents a summary of detected metal and nonmetal sample results
from the NPDES permitted Outfall 001, compared against ecological SLVs and
ecological SLVs adjusted by mixing zone factors presented in the NPDES Permit.
Constituents above ecological SLVs include fluoride, aluminum, barium, and lithium. It
should be noted that a direct comparison of Outfall 001 constituent concentrations to
ecological SLVs is highly conservative, since this assumes that biota spend their entire
lifespan in water of the same concentration as Outfall 001. A comparison of Outfall 001
concentrations to the adjusted ecological SLVs indicate that constituents are well below
the level where ecological receptors could be adversely affected.

On the basis of these findings, considering the monitoring results from 2010, and the
overwhelming disparity in flow quantities between the Columbia River and stormwater
discharges from the NAC facility, it is not anticipated that stormwater discharges
originating from the remediated NAC property are causing measurable effects on the water
quality of the water discharged to the Columbia River, or to the water quality of the
Columbia River. Because stormwater discharge from the NAC facility to the Columbia River
is regulated by DEQ under an active NPDES permit and the site has documented substantial
and ongoing compliance with permitted discharges for many years prior to the remediation
of the site, stormwater is not considered further in the risk assessment.
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TABLE 7-5
Summary of Northwest Aluminum Company NPDES Permit Reporting Results
Northwest Aluminum Company, The Dalles, Oregon

2010 Monthly ~ OF 001 Average Outfall 001 Averaged pounds Averaged pounds of Averaged pounds of
Reporting Period Flow (gpm) Average Fluoride of Fluoride Benzo(a)pyrene Benzo(a)pyrene discharged
Concentration discharged per discharged per day per day assuming a B(a)P
(mg/L) day' assuming a zero B(a)P concentration at the
concentration >3 detection limit **
January 390 3.73 20.7 0 0.00047
February 448 3.36 23.6 0 0.00054
March 218 141 4.4 0 0.00026
April 173 1.15 2.4 0 0.00021
May 247 1.34 3.1 0 0.00030
June 353 1.17 4.5 0 0.00042
July 567 0.74 4.1 0 0.00068
August 796 0.58 1.9 0 0.00096
September 501 1.2 6.6 0 0.00060
October 399 0.65 1.4 0 0.00048
November 169 1.3 1.3 0 0.00020
December 132 5.33 12.9 0 0.00016
Notes:

1) Fluoride Limit: 242.2 pounds per day (November through March) and 123.8 pounds per day (April through October).

2) B(a)P Limit: 0.041 pounds per day.

3) B(a)P analytical results for all grab samples collected in 2010 were below the detection level of 5 pg/L.

4) B(a)P detection limit of 0.0001 mg/L was used for this calculation, based on the 2007 DEQ NPDES split sample results.





TABLE 7-6

Outfall 001 Supplemental Quarterly Stormwater Sample Results, milligrams per liter (mg/L)
Northwest Aluminum Company, The Dalles, Oregon

Sample Phosphorus Total Dissolved Benzo(a)pyrene Aroclor 1016 Aroclor 1221 Aroclor 1232 Aroclor 1242 Aroclor 1248  Aroclor 1254  Aroclor 1260

Date (mg/L) Aluminum Aluminum (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

(mg/L) (mg/L)

2/9/2010 Not Analyzed Not Analyzed  Not Analyzed <0.005 <0.000495 <0.00099 <0.000497 <0.000495 <0.000495 <0.000495 <0.000495
5/11/2010 Not Analyzed 0.637 0.265 <0.00485 <0.000526 <0.00105 <0.000526 <0.000526 <0.000526 <0.000526 <0.000526
8/10/2010 Not Analyzed 0.436 0.243 <0.005 <0.000490 <0.000980 <0.000490 <0.000490 <0.000490 <0.000490 <0.000490

10/12/2010 0.0255 0.6 0.251 <0.00485 <0.000485 <0.000971 <0.000485 <0.000485 <0.000485 <0.000485 <0.000485






TABLE 7-7

Historical Oregon Department of Environmental Quality Split Sample
Results—Outfall 001

Northwest Aluminum Company, The Dalles, Oregon

Constituent Units  4-Apr-01 5/17/2007
Hardness as Calcium Carbonate mg/L 84.2 NA
Total Suspended Solids mg/L 4 2
Fluoride mg/L 0.7 0.7
Oil and Grease mg/L <5 <6.5
Aluminum mg/L 0.212 NA
Antimony mg/L <0.0030 NA
Arsenic mg/L <0.0020 NA
Barium mg/L 0.0251 NA
Beryllium mg/L  <0.000010 NA
Cadmium mg/L <0.00010 NA
Calcium mg/L NA NA
Chromium mg/L 0.00021 NA
Cobalt mg/L <0.00020 NA
Copper mg/L 0.00156 NA
Iron mg/L 0.166 NA
Lead mg/L <0.0030 NA
Lithium mg/L 0.052 NA
Magnesium mg/L 7.3 NA
Manganese mg/L 0.0197 NA
Molybdenum mg/L 0.00139 NA
Nickel mg/L 0.00093 NA
Potassium mg/L 2.18 NA
Selenium mg/L <0.0030 NA
Silver mg/L <0.00020 NA
Sodium mg/L 20 NA
Thallium mg/L <0.0020 NA
Vanadium mg/L 0.00286 NA
Zinc mg/L 0.0104 NA
Pyrene mg/L  0.00032* <0.0001
Notes:

1) Other PAH constituents not detected above 0.00028 mg/L.

2) PAH constituents not detected above 0.0001 mg/L.

NA = Not Analyzed.
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TABLE 7-8
Summary of Detected Metal and Nonmetal Sample Results from NPDES-Permitted Outfall 001, milligrams per liter (mg/L)
Northwest Aluminum Company, The Dalles, Oregon

Average Maximum Adjusted Aquatic SLV'  Adjusted Aquatic SLV'  Adjusted Aquatic SLV*

Minimum Detected Detected Detected Number of Detected Mixing Zone Factor Mixing Zone Factor Mixing Zone Factor
Constituent Concentration Concentration Concentration Samples Aquatic SLV* (Low - 18510 1) (Average - 2040 to 1) High - 11,136 to 1)
Fluoride 0.58 1.7 53 14 5.0 684.5 7548 41200
Aluminum 0.212 0.4 0.637 7 0.087 16.1 177.5 968.8
Barium 0.0251 0.0251 0.0251 1 0.004 0.74 8.2 44.54
Chromium 0.00021 0.00021 0.00021 1 0.011 2.035 224 1225
Copper 0.002 0.002 0.002 1 0.009 1.665 18.4 100.2
Iron 0.166 0.166 0.166 1 1 185 2040 11100
Lithium 0.052 0.052 0.052 1 0.014 2.59 28.56 155.9
Magnesium 7.3 7.3 7.3 1 82 15200 167000 913200
Manganese 0.0197 0.0197 0.0197 1 0.12 222 244.8 1336
Molybdenum 0.00139 0.00139 0.00139 1 0.37 68.45 754.8 4120
Nickel 0.0009 0.0009 0.0009 1 0.052 9.62 106.1 579.1
Vanadium 0.00286 0.00286 0.00286 1 0.02 3.70 40.8 222.7
Zinc 0.010 0.010 0.010 1 0.12 22.2 244.8 1336

Notes:

1) Oregon Department of Environmental Quality Guidance for Ecological Risk Asessment Level Il Screening Level Values for Plants, Invertebrates, and Wildlife Exposed to
Soil and Surface Water (December 2001).

2) Mixing zone factors from Table 1, DEQ NPDES Permit 101759 for Northwest Aluminum Company.

*The fluoride chronic screening value accepted by EPA and DEQ for the Reynolds Metals Superfund site in Troutdale, Oregon, is 5.0 milligrams per liter.





8.0 Summary of Remedial Action Activities

This section presents the post-demolition remedial actions conducted by NAC to address
certain areas at the site with soil affected by constituents of interest above screening levels
with a goal of bringing site-wide risk to occupational workers within the range that DEQ
has determined to be acceptable. Remedial action activities include

e Soil removal and capping activities in selected areas conducted in either tandem with or
following completion of the facility demolition activities in 2009 and 2010; and

¢ Final soil removal and capping activities in selected areas in 2011

The purpose of this section is to document the remedial actions and describe current
conditions at the site. This information was used to identify the analytical sample results
that are representative of current conditions, and to complete the site human health and
ecological risk assessment.

8.1  Soil Removal and Capping Activities (2009 — 2010)

Areas affected by interim actions include the ore unloading area (FOI R), wastewater
treatment plant area (FOI J), cathode/anode handling area (FOIs E, F, and G), north ditch
(FOI C), metal storage area (FOI A), discharge channel (FOI Y), and aboveground tank
(FOI'L). See Figure 8-1 for the location of soil samples collected in FOI areas through 2010.
Figure 8-1 also shows the location of verification soil samples discussed in the following
sections.

8.1.1  Ore Unloading Area (FOI R)

The ore unloading area was a pit approximately 10 feet deep in which alumina ore was
unloaded from railroad hopper cars. The static groundwater in this area was approximately
5 feet bgs, requiring dewatering to keep the pit dry. In the spring of 2009, during plant
demolition activities, the pump and piping were removed, and as a result, the pit filled with
groundwater. NAC backfilled this pit with controlled density fill (a lean aggregate-cement
mixture) to approximately 2 feet bgs. The last 2 feet were filled with soil and gravel obtained
from the surrounding areas of the site. This work was completed in June 2009 (Andersen,
2010). No verification samples were collected in the ore unloading area because the remedial
action involved capping.

8.1.2 Wastewater Treatment Plant Area (FOI J)

In 1996, when the plant connected to the City of The Dalles sanitary sewer system, the onsite
sewer treatment plant was shut down and decommissioned. At the time of
decommissioning, the low-lying areas were backfilled with 5 to 8 feet of a crushed gravel
and asphalt mix. When the rest of the site was decommissioned in 2008, investigation
samples were collected from the remaining low-lying area, approximately 40 feet by 20 feet
in size. Following plant demolition in 2008, the area was backfilled with approximately

6 feet of crushed asphalt, gravel, and soil obtained from the NAC site (Andersen, 2010). No
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verification samples were collected in the wastewater treatment plant area because the
remedial action involved capping. Subsequent remedial action was conducted in 2011 (see
Section 8.2.1).

8.1.3 Cathode/Anode Handling Area (FOI E, F, and G)

The Cathode/Anode handling area encompasses the carbon plant (FOI E), the pitch plant/
coke handling area (FOI F), and the aluminum fluoride storage area (FOI G). Certain soil
samples collected in this area were found to have PAH concentrations that exceeded DEQ's
hot spot criteria as defined by OAR 340-122-115(32), that is, at concentrations greater than
100 times the RBC for carcinogens or 10 times the RBC for noncarcinogens. Following
demolition activities, soil was removed in this area with the material disposed of at the
Wasco County Landfill. By the conclusion of demolition and soil scraping activities in
February 2009, 14,625 tons of concrete, soil, and material from the Cathode/ Anode
Handling Area had been disposed at the landfill.

Verification samples were collected in June 2010 at locations E1, E2, E5, and E6. Because the
verification analytical results at sample location E5 still exceeded soil hot spot criteria, NAC
conducted a more extensive soil removal action in October 2010. NAC personnel excavated
an additional 126.81 tons of material from this location, with material disposed at the Wasco
County Landfill. Based on DEQ consultation, the excavation crew removed soil that
appeared to be stained with the carbon historically used in cathode/anode preparation,
resulting in an excavation area encompassing approximately 100 feet by 50 feet, varying in
depth from 2 to 5 feet bgs, depending on the depth of stained soil or the depth to underlying
bedrock. Once the stained soil was removed, an additional verification sample was collected
from the E5 location. Table 8-1 shows the Cathode/ Anode Handling Area verification
sample results for samples collected in 2010. Samples that reflect 2009-2010 post-remedy soil
conditions are E1-V, E2-V, E5-R-2 (sampled on October 13, 2010), and E6-V. No interim
remedial action took place in the vicinity of the Carbon Plant southeast or southwest
corners. See Table 6-5 for 2009-2010 post-remedy soil conditions at E3 and E4.

8.1.4  North Ditch (FOI C)

Soil samples collected at locations C1, C2, and C3 in 2008 from this area were found to have
PAH concentrations that exceeded DEQ’s hot spot criteria. Based on DEQ consultation,
NAC elected to collect additional soil samples in June 2010 at locations C4, C5, and C6 to
provide additional data on soil quality in the North Ditch. The surface soil sample
(SSC4R-05) at the C4 location exceeded DEQ’s hot spot criteria. In October 2010, NAC
personnel excavated the area within the vicinity of the C4 location, removing soil that was
visibly stained by carbon. A soil sample (S5C4-R2-0) was collected in the same location as
the previous sample. This second sample was also found to have PAH concentrations that
exceeded DEQ’s hot spot criteria. NAC personnel excavated additional soil from this area. A
third soil sample (SSC4R3-0) was collected with resulting concentrations below DEQ’s hot
spot criteria. See Table 8-2 for the verification sample results collected from the North Ditch.

A total of 327.99 tons of soil were excavated from this location and disposed at the Wasco
County Landfill. The final excavation was approximately 200 feet long by 30 feet wide
(maximum) and varied from 2 to 3 feet deep depending on depth to bedrock. North Ditch
area verification samples that reflect current soil conditions are indicated by samples
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collected at locations C1, C5, and C6. The soil sample that reflects post-removal conditions
near original sample C4 is sample SSC4R3-0. No interim remedial action took place along
the center and west side of the North Ditch. See Table 6-5 for 2009-2010 post-remedy soil
conditions at C2 and C3.

8.1.5 Metal Storage Area (FOI A)

Soil samples collected at locations A1, A2, A3, and A4 in 2008 from this area were found to
have PAH concentrations that exceeded screening levels. At location A3 the surface soil
sample (SSA30501) exceeded DEQ’s hot spot criteria. In October 2010, NAC conducted a soil
removal action in the vicinity of the A3 sample location. This material was mixed with the
material excavated from the North Ditch, and is included in the total tonnage disposed at
the Wasco County Landfill. Following the removal action, the soil samples that reflect
current Metal Storage Area conditions are samples collected at locations A1, A2, and A4.
The sample documenting removal of hot spot removal from the original A3 sample location
is sample SSA3R2-0, presented in Table 8-3. Interim remedial action was focused on the
southeast corner of the Metal Storage Area. See Table 6-5 for 2009-2010 post-remedy soil
conditions at A1, A2, and A4.

8.1.6 Discharge Channel (FOIY)

Each of the six samples collected from the discharge channel in 2008 had PAH
concentrations that exceeded screening levels. The PAH concentrations in sample SS-D1T05
exceeded DEQ’s hot spot criteria.

In October and November of 2010, NAC personnel excavated the channel reach
corresponding with the SS-D1T05 and SS-D1T06 samples, and disposed of the material at
the Wasco County Landfill. The excavation crew removed the soil until bedrock was
encountered. Because of the fractured and uneven shape of the bedrock surface, small
pockets of soil remained. Soil samples were collected from the same location as the original
sample from one of these pockets of soil. Sample (SSD1T05R2) was also found to contain
concentrations of PAH above DEQ’s hot spot criteria.

Because of the inaccessible nature of this material DEQ requested in an onsite meeting
during the work that the channel reach be flooded to consolidate the contaminated material
and remove as much of it as possible. Pursuant to DEQ’s recommendation, NAC personnel
allowed the channel to flood. After approximately one week, the water in the channel was
pumped into a portable tank and the NAC workers removed approximately six additional
yards of material. A total of 457.22 tons of soil were removed from this area and disposed of
at the Wasco County Landfill. The channel reach was than backfilled with approximately

3 feet of three-inch minus rock, (obtained from Munsen Paving LLC of The Dalles, Oregon)
and the bank of the channel reach was covered with approximately 6 inches to 1 foot of this
same material. The water in the portable tank was allowed to settle, the clear water on top
was pumped back into the channel, and both the turbid water and solids were hauled offsite
by Philips Environmental Services of Albany, Oregon. Table 8-4 presents the discharge
channel verification sample results for theY5 and Y6 sample locations (samples SSD1T05R2
and SSD1T06R2, respectively). Discharge channel samples collected in 2009 after the
removal action reflect conditions. See Table 6-5 for 2009-2010 post-remedy soil conditions at
Y1, Y2, Y3, and Y4.
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8.1.7 Above Ground Tank (FOI L)

One soil sample from the area near the former aboveground petroleum storage tank located
next to the rectifier yard and immediately west of the pot rooms (Figure 8-1) contained
elevated fluoride and PAH concentrations potentially related to the historical practice of
placing floor sweepings from the pot rooms in this area. Following facility demolition, NAC
removed soil from this area and disposed of it at the Wasco County Landfill. Table 8-5
provides verification sample results, which indicates that fluoride concentrations are now
less than the screening level and that PAH concentrations are substantially reduced.

8.2 Final Remedial Action (2011)

The results of the risk assessment presented in the Draft Remedial Investigation and Risk
Assessment Report (Draft RI/RA Report; CH2M HILL, 2011a), indicated that the potential
human health risk posed by certain areas of soil at the facility was slightly elevated.
Supplemental soil samples were collected in the three exposure areas to more fully account
for the spatial distribution of polynuclear aromatic hydrocarbons (PAHs) in soil, including
the footprint of the former reduction building. The risk assessment was updated and results
continued to indicate that cancer risk estimates in the T and Industrial exposure areas
remained above acceptable DEQ risk levels.

Consistent with discussions between NAC and DEQ’s Risk Assessment staff, to identify
areas of the site where additional remedial action is required, an iterative truncation
procedure was applied to plan an expedited soil remedy. The truncation procedure
consisted of sorting the PAH analytical data by decreasing chemical concentration, and
removing the highest concentration sample points until 90 percent upper confidence limit
(UCL) concentration within each exposure area is equal to or less than the carcinogenic risk
threshold. Using the truncation procedure, CH2M HILL identified 15 sample areas within
the industrial area for reccommended removal. Figure 8-2 presents the recommended
remedial action area. Sample areas within the T exposure area were not recommended for
removal. This decision was based on (1) consideration of the minimal exceedance of DEQ
risk levels under a standard occupational worker exposure scenario, (2) the location of the T
exposure area within or adjacent to the Bonneville Power Administration easement, which
restricts development and thereby manages potential future occupational worker risks in
the area, and (3) vacant nature of the site and likely current use being limited to uses similar
to adjacent parcels (e.g., nonintrusive parking and laydown areas for equipment and
materials). As of this date, Area T has been sold to an entity which contemplates use of the
area as a laydown yard for equipment and materials with minimal subsurface excavation.

NAC retained the construction firm Magnus Pacific to complete soil remedy. The following
planning documents were submitted to DEQ prior to implementation of the expedited soil
remedy at the site, and are included in Appendix K of this report:

o Risk Assessment Update, Remedial Action Area Identification, and Proposed Remedy Reflecting
Supplemental Soil Analysis for PAHs — Northwest Aluminum Company, The Dalles, Oregon
(CH2M HILL, 2011b)

e Site Work Plan: Northwest Aluminum Site Excavation and Disposal, The Dalles, Oregon
(Magnus Pacific, 2011c)
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o Remedial Action Confirmation Soil Sampling Work Plan for PAH Analysis Northwest
Aluminum Company, The Dalles, Oregon (CH2M HILL, 2011c)

e Discharge Channel Excavation and Rock Cap Placement Work Plan (CH2M HILL, 2011d)

Following submittal of the documents, project teams from DEQ and NAC participated in
two conference calls to review agency comments to the proposals and discuss DEQ
questions. DEQ subsequently approved the proposed expedited remedial action update to
the risk assessment and final remedy with one modification. An excavation area of
approximately 40 feet by 40 feet surrounding samples J1 and ]2 was added to the remedial
action to address PAH-affected soil previously capped and remaining in the wastewater
treatment plant area (FOI J). In addition, DEQ requested additional planning to address
PAH affected soil within the discharge channel. To address DEQ’s concern, CH2M HILL
prepared and submitted the Discharge Channel Excavation and Rock Cap Placement Work Plan
(CH2M HILL, 2011d), also included in Appendix K.

The expedited soil remedy was conducted between June and December 2011 in two phases.
The bulk of the upland industrial area was completed in July, and the discharge channel and
spot removal from the upland industrial area completed in November and early December.
After completion of the expedited soil remedy construction activities, a total of 48,000 tons
of soil were excavated and transported to the WASCO County Landfill for disposal.
Disposal records are included in Appendix B.

8.2.1 Upland Industrial Area Remedial Activities

Figure 8-3 presents the final excavation extent within the industrial area. The total area
excavated was 9.23 acres and represents an increase of 24 percent from the recommended
remedial action area presented in Figure 8-2. NAC expanded the excavation footprint based
on visual conditions encountered in the field and verification sample results. NAC's
contractor conducted the excavation by working within subareas of the excavation footprint.
Each subarea was visually cleared and the soil samples were collected for PAH analysis
with a 5-day turnaround time or less. Upon receipt of analytical results, NAC and CH2M
HILL reviewed the results to determine if additional excavation in the subarea was
warranted. If so, NAC contractor would conduct additional excavations in the subarea,
resample, and reanalyze the sample results. Once the verification sample concentrations
were at acceptable levels, NAC’s contractor moved to the next subarea to continue
excavation activities.

The analytical reports for all samples collected during excavation activities are included in
Appendix J. Table 8-6 lists the laboratory sample location IDs, sample ID, and sample dates
for final verification samples collected in 2011. These samples are included in the residual
risk assessment calculations presented in Section 9 of this report.

8.2.2 Discharge Channel Remedial Activities

The discharge channel remedial activities were conducted during the month of November
2011 in accordance with Discharge Channel Excavation and Rock Cap Placement Work Plan
(CH2M HILL, 2011d). Construction activities included construction of a bypass channel to
divert water temporarily around the work area, excavation and removal of additional soil
from the discharge channel, and placement of a cap within the site discharge channel. By
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November 18, 2011, the majority of the soil excavation work was completed. On
November 18 and 21, 2011, CH2M HILL field staff visited the site to review the discharge
channel soil excavation conditions and to collect documentation samples prior to cap
placement. As anticipated, fragmented bedrock was present throughout the base of the
excavation area and upon completing the excavation, remnants of visually affected soil
remained in place between the cracks in the bedrock and in very thin layers on top of the
bedrock. A total of seven discrete samples were collected from these areas. Samples were
spaced approximately 100 feet apart from one another, as outlined in the e-mail from
CH2M HILL to DEQ dated September 9, 2011 (CH2M HILL, 2011e). Samples were
submitted to Applied Sciences Laboratory in Corvallis, Oregon, and were analyzed for
PAHs by EPA 8270SIM. Analytical results are presented in Table 8-7. One or more PAH
constituents were detected above screening levels in each of the seven samples collected
from the thin soil layer on top of the bedrock.

After completion of excavation and sampling, the cap was constructed at the base of the
discharge channel, using a nonwoven geotextile fabric and riprap. The temporary diversion
of water through the bypass channel was halted, and the construction contractor
demobilized from the site.

8.2.3 Sample Results Representative of Current Site Conditions

The analytical results for samples representative of post-remediation conditions are
provided in Table 8-8. These sample results are used in the risk assessment presented in
Section 9.
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TABLE 8-1

Cathode/Anode Handling Area Verification Sample Results, 2010

Northwest Aluminum Company

Feature of Interest: E E E E E E E E E
Sample Location: v v 2V 2v 5V 5V 5V 6V 6V
Depth (ft bgs): 0-0.5 2-2.5 0-0.5 2-2.5 0-0.5 2-25 0-0.5 0-0.5 2-25
Sample ID: SSE1R-05 SSE1R-2 SSE2R-05 SSE2R-2 SSE5R-05 SSE5R-2 SSE5R2-0 SSE6R-05 SSE6R-2
Date Sampled: 06/10/10 06/10/10 06/10/10 06/10/10 06/10/10 06/10/10 10/13/10 06/10/10 06/10/10
QA Type: N1 N1 N1 N1 N1 N1 N1 N1 N1
Carbon Plant Carbon Plant Carbon Plant Carbon Plant Carbon Plant

Location: Carbon Plant Carbon Plant East Side East Side West Side West Side West Side Carbon Plant Carbon Plant

Northeast Northeast Adjacent to Adjacent to Adjacent to Adjacent to Adjacent to Northwest Northwest

Corner Corner Pitch Plant Pitch Plant Pitch Plant Pitch Plant Pitch Plant Corner Corner
Interim Remedial Action taken at sample location? ! no no no no yes yes no no no
RISK Screening
Screening Level
Chemical Levels Source?

General Chemistry (mg/kg)
Cyanide 20,000 RSL 0.287 U 0.488 0.272 UJ 0.282 U 0.713 0.282 U 0.39 0.296 0.273 U
Cyanide, WAD 20,000 RSL 0.273 U 0.308 U 0.986 J 0.278 U 0.275 U 0.297 U 0.058 0.263 U 0.263 U
Fluoride, with Distillation 12,000 RBC® 752 429 913 712 2,170 1,140 1,020 1,710 225
Percent Total Solid (%) -- -- 91.3 79.3 92.1 90 92.4 86.4 92 93.4
PAHs (mg/kg)
1-Methylnaphthalene 99 RSL 0.127 U
2-Methylnaphthalene 4,100 RSL 0.127 U
Acenaphthene 19,000 RBC 0.913 0.0169 U 0.177 0.148 U 2.33 0.0335 0.139 0.287 U 0.0142 U
Acenaphthylene -- -- 0.583 U 0.0169 U 0.145 U 0.148 U 143U 0.0154 U 0.127 U 0.287 U 0.0142 U
Anthracene 93,000 RBC 3.16 0.0169 U 0.305 0.167 3.03 0.0526 0.302 0.512 0.0142 U
Benzo (a) anthracene 2.7 RBC 13 0.0169 U 3.66 2.29 35.2 0.556 2.25 5.13 0.0512
Benzo (a) pyrene 0.27 RBC 141 0.0169 U 4.15 2.59 36.1 0.592 2.22 5.47 0.0422
Benzo (b) fluoranthene 2.7 RBC 14.3 0.0169 U 4.4 2.53 38.2 0.628 3.18 5.99 0.0525
Benzo (g,h,i) perylene - - 10.7 0.0169 U 3.22 1.95 27.1 0.43 1.51 4.36 0.0319
Benzo (k) fluoranthene 27 RBC 125 0.0169 U 3.76 2.39 30.9 0.493 0.857 5.03 0.0407
Chrysene 270 RBC 15.7 0.0169 U 4.3 2.59 41.4 0.634 1.76 5.99 0.0688
Dibenzo (a,h) anthracene 0.27 RBC 3.2 0.0169 U 0.943 0.535 8.26 0.135 0.309 1.24 0.0142 U
Fluoranthene 8,900 RBC 21.1 0.0169 U 6.06 3.72 58 0.958 4.05 7.97 0.101
Fluorene 12,000 RBC 0.802 0.0169 U 0.145 U 0.148 U 143 U 0.0217 0.127 U 0.287 U 0.0142 U
Indeno (1,2,3-cd) pyrene 2.7 RBC 10.1 0.0169 U 3.12 1.87 26.1 0.412 1.21 4.14 0.0293
Naphthalene 0.44 RBC 0.583 U 0.0169 U 0.145 U 0.148 U 143 U 0.0154 U 0.127 U 0.287 U 0.0142 U
Phenanthrene -- -- 9.98 0.0169 U 2.02 1.09 19 0.329 1.54 2.63 0.0232
Pyrene 6,700 RBC 17.6 0.0169 U 5.07 3.18 46.9 0.795 3.34 6.78 0.0973
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TABLE 8-1

Cathode/Anode Handling Area Verification Sample Results, 2010

Northwest Aluminum Company

Feature of Interest: E E E E E E E E E
Sample Location: v v 2V 2v 5V 5V 5V 6V 6V
Depth (ft bgs): 0-0.5 2-25 0-0.5 2-25 0-0.5 2-25 0-0.5 0-0.5 2-25
Sample ID: SSE1R-05 SSE1R-2 SSE2R-05 SSE2R-2 SSE5R-05 SSE5R-2 SSE5R2-0 SSE6R-05 SSE6R-2
Date Sampled: 06/10/10 06/10/10 06/10/10 06/10/10 06/10/10 06/10/10 10/13/10 06/10/10 06/10/10
QA Type: N1 N1 N1 N1 N1 N1 N1 N1 N1
Carbon Plant Carbon Plant Carbon Plant Carbon Plant Carbon Plant

Location: Carbon Plant Carbon Plant East Side East Side West Side West Side West Side Carbon Plant Carbon Plant

Northeast Northeast Adjacent to Adjacent to Adjacent to Adjacent to Adjacent to Northwest Northwest

Corner Corner Pitch Plant Pitch Plant Pitch Plant Pitch Plant Pitch Plant Corner Corner
Interim Remedial Action taken at sample location? ! no no no no yes yes no no no
RISK Screening
Screening Level
Chemical Levels Source?

Metals (mg/kg)
Antimony 410 RSL 527U 6.24 U 5.38 UJ 5.56 U 525U 5.62 U 523U 53U
Arsenic 1.7 RBC 527U 6.24 U 538 U 556 U 525U 5.62 U 523U 53U
Barium 60,000 RBC 69.2 95.1 53.2 53.3 70.3 128 68.3 4.7
Cadmium 150 RBC 211U 25U 215U 222U 21U 225U 209U 212U
Chromium 190 RBC 13.9 19.3 5.96 7 14.4 20.5 13.5 8.22
Lead 800 DEQ4 23.6 6.24 U 7.28 7.62 17.6 5.62 U 8.36 53U
Mercury 93 RBC 0.136 0.123 U 0.0892 U 0.106 U 0.0859 U 0.0951 U 0.107 U 0.0772 U
Selenium 5,100 RSL 527U 6.24 U 5.38 UJ 556 U 525U 5.62 U 523U 53U
Silver 1,500 RBC 527 U 6.24 U 538 U 5.56 U 525U 5.62 U 523U 53U
Strontium 610,000 RSL 27.4 30.3 19.1 18.5 30 34.6 25.6 17.1
Thallium -- - 527U 6.24 U 5.38 U 5.56 U 525U 5.62 U 523U 53U
Vanadium 150 USGS® 121 89.2 125 109 108 122 109 84.9
Notes:

Bold result = detected above specified reporting limit.

-- = Criteria Not Established.
QA Type: N1 = Normal sample.

Shading = detected result exceeds one or more screening criteria.

U = Not detected at or above specified reporting limit.

J = Estimated value below reporting limit.
mg/kg = milligrams per kilogram

RSLs = Values from Environmental Protection Agency's (EPA) Regional Screening Level (RSL) Master Table, May 2010.

RBC = Values from Oregon Department of Environmental Quality (DEQ) guidance document, "Risk-Based Decision Making (RBDM) for the Remediation of Petroleum Contaminated Sites."

Y|f remedial action has been conducted, then the results presented in this table are no longer representative of current site conditions.
2Proposed Screening Level Value = Lowest DEQ RBC value or, if no DEQ RBC value, EPA RSL value used.

% Calculated for the construction worker scenario using DEQ default assumptions which assumes a single construction event of 250 days duration.
4 Although not quantitatively derived, DEQ has accepted 800 mg/kg as protective of the soil to groundwater leaching pathway. See DEQ memorandum dated September 22, 2010.
® North-central Oregon background concentration for Vanadium is greater than 100 mg/kg, with an approximate range of 100 to 180 mg/kg, as presented in USGS professional paper 1648.
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TABLE 8-2

North Ditch Verification Sample Results, 2010

Northwest Aluminum Company

Feature of Interest: C C c C C C C C c
Sample Location: v 4v 4V 4v 4v 5V 5V 6V 6V
Depth (ft bgs): 0-0.5 2-25 2-25 0 0-0.5 2-25 0-0.5 2-25
Sample ID: SSC1R2-0 SSC4R-05 SSC4R-2 SSC4R2-0 SSC4R3-0 SSC5R-05 SSC5R-2 SSC6R-05 SSC6R-2
Date Sampled: 10/13/10 06/10/10 06/10/10 10/13/10 11/09/10 06/10/10 06/10/10 06/16/10 06/16/10
QA Type: N1 N1 N1 N1 N1 N1 N1 N1 N1

. North Ditch North Ditch East North Ditch North Ditch North Ditch North Ditch North Ditch North Ditch North Ditch
Location: East Side Side East Side East Side East Side Center Center West Side West Side
Interim Remedial Action taken at sample location? * no yes yes yes no no no no no

Risk Screening Screening Level
Chemical Levels Source?

General Chemistry (mg/kg)
Cyanide 20,000 RSL 0.12 0.894 1.34 0.067 U 0.058 UJ 0.271 U 0.282 U 0.263 U 0.269 U
Cyanide, WAD 20,000 RSL 0.058 U 0.279 U 0.286 U 0.053 U 0.04 U 0.275 U 0.293 U 0.27 U 0.279 U
Fluoride, with Distillation 12,000 RBC® 10,000 19,200 1,180 8,350 1,200 657 910 3,930 1,280
Percent Total Solid (%) -- -- 91.1 87.3 89.7 84.3 93.9 90.1
PAHs (mg/kg)
1-Methylnaphthalene 99 RSL 0.534 U 262 U 0.273 U
2-Methylnaphthalene 4,100 RSL 0.534 U 262 U 0.273 U
Acenaphthene 19,000 RBC 0.534 U 2.45 0.0638 262 U 0.273 U 0.0148 U 0.0156 U 0.281 U 0.0147 U
Acenaphthylene - -- 0.534 U 1.46 U 0.0151 U 262U 0.273 U 0.0148 U 0.0156 U 0.281 U 0.0147 U
Anthracene 93,000 RBC 0.968 5.68 0.123 3.09 0.273 U 0.0162 0.0158 0.631 0.0395
Benzo (a) anthracene 2.7 RBC 12.8 71.9 0.735 34.1 1.66 0.256 0.125 4.52 0.231
Benzo (a) pyrene 0.27 RBC 11.9 75.2 0.736 313 1.52 0.265 0.129 6.61 0.59
Benzo (b) fluoranthene 2.7 RBC 28 96.3 0.83 55 2.63 0.378 0.264 13.8 1.25
Benzo (g,h,i) perylene - - 13.6 65 0.631 29.4 1.42 0.301 0.199 7.05 0.528
Benzo (k) fluoranthene 27 RBC 5.65 72.1 0.698 13.3 0.946 0.28 0.162 9.82 0.946
Chrysene 270 RBC 16 103 0.971 31.1 1.21 0.337 0.208 12.4 0.824
Dibenzo (a,h) anthracene 0.27 RBC 2.62 16.9 0.178 5.57 0.324 0.07269999 0.051 2.19 0.17
Fluoranthene 8,900 RBC 24.4 122 1.26 53 2.18 0.356 0.212 7.68 0.721
Fluorene 12,000 RBC 0.534 U 1.46 U 0.0405 262U 0.273 U 0.0148 U 0.0156 U 0.281 U 0.0147 U
Indeno (1,2,3-cd) pyrene 2.7 RBC 10.1 58.8 0.58 245 1.13 0.264 0.166 6.85 0.523
Naphthalene 0.44 RBC 0.534 U 1.46 U 0.0151 U 262 U 0.273 U 0.0148 U 0.0156 U 0.281 U 0.0147 U
Phenanthrene - - 5.41 37.5 0.606 15.8 0.642 0.09819999 0.0745 1.96 0.0792
Pyrene 6,700 RBC 17.2 111 1.07 48.9 2.29 0.333 0.204 7.57 0.722
Metals (mg/kg)
Antimony 410 RSL 5.49 UJ 5.67 U 5.36 U 5.76 U 522 U 529 U
Arsenic 1.7 RBC 6.71 5.67 U 5.36 U 5.76 U 5.68 529 U
Barium 60,000 RBC 548 79.1 59.6 64.1 98.1 103
Cadmium 150 RBC 15.8 J 227U 214 U 23U 2.09 U 211U
Chromium 190 RBC 72.1 15.7 6.87 11.3 38 125
Lead 800 DEQ* 165 J 17.5 5.36 U 5.76 U 25.1 529 U
Mercury 93 RBC 0.306 0.101 U 0.0916 U 0.107 U 0.097 U 0.0949 U
Selenium 5,100 RSL 5.49 UJ 5.67 U 5.36 U 5.76 U 522 U 529 U
Silver 1,500 RBC 5.49 U 5.67 U 5.36 U 5.76 U 522 U 529 U
Strontium 610,000 RSL 73.9J 36.5 324 29.7 57.6 36.7
Thallium - - 5.49 U 5.67 U 5.36 U 5.76 U 522 U 529 U
Vanadium 150 USGS® 130 J 106 119 78.2 127 106
Notes:

Bold result = detected above specified reporting limit.

-- = Criteria Not Established.
QA Type: N1 = Normal sample.

Shading = detected result exceeds one or more screening criteria.

U = Not detected at or above specified reporting limit.

J = Estimated value below reporting limit.
mg/kg = milligrams per kilogram

RSLs = Values from Environmental Protection Agency's (EPA) Regional Screening Level (RSL) Master Table, May 2010.

RBC = Values from Oregon Department of Environmental Quality (DEQ) guidance document, "Risk-Based Decision Making (RBDM) for the Remediation of Petroleum Contaminated Sites."

*If remedial action has been conducted, then the results presented in this table are no longer representative of current site conditions.

2Proposed Screening Level Value = Lowest DEQ RBC value or, if no DEQ RBC value, EPA RSL value used.
% Calculated for the construction worker scenario using DEQ default assumptions which assumes a single construction event of 250 days duration.
“ Although not quantitatively derived, DEQ has accepted 800 mg/kg as protective of the soil to groundwater leaching pathway. See DEQ memorandum dated September 22, 2010.

® North-central Oregon background concentration for Vanadium is greater than 100 mg/kg, with an approximate range of 100 to 180 mg/kg, as presented in USGS professional paper 1648.
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TABLE 8-3

Metal Storage Area Verification Sample Results, 2010
NW Aluminum

Feature of Interest: A
Sample Location: k%
Depth (ft bgs):
Sample ID: SSA3R2-0
Date Sampled: 10/13/10
QA Type: N1

. Metal Storage Area
Location: Southeast Corner
Interim Remedial Action taken at sample location? ! no

Risk Screening  Screening Level
Chemical Levels Source?

General Chemistry (mg/kg)
Cyanide 20,000 RSL 0.27
Cyanide, WAD 20,000 RSL 0.066 U
Fluoride, with Distillation 12,000 RBC? 1,730
Percent Total Solid (%) -- --
PAHs (mg/kg)
1-Methylnaphthalene 99 RSL 0.525 U
2-Methylnaphthalene 4,100 RSL 0.525 U
Acenaphthene 19,000 RBC 1.36
Acenaphthylene -- -- 0.525 U
Anthracene 93,000 RBC 3.41
Benzo (a) anthracene 2.7 RBC 15.8
Benzo (a) pyrene 0.27 RBC 15.4
Benzo (b) fluoranthene 2.7 RBC 22
Benzo (g,h,i) perylene -- -- 10.2
Benzo (k) fluoranthene 27 RBC 6.04
Chrysene 270 RBC 13.1
Dibenzo (a,h) anthracene 0.27 RBC 2.09
Fluoranthene 8,900 RBC 28
Fluorene 12,000 RBC 0.978
Indeno (1,2,3-cd) pyrene 2.7 RBC 8.8
Naphthalene 0.44 RBC 0.525 U
Phenanthrene - - 14
Pyrene 6,700 RBC 24.1
Note:

Bold result = detected above specified reporting limit.
-- = Criteria Not Established.
QA Type: N1 = Normal sample.

Shading = detected result exceeds one or more screening criteria.

U = Not detected at or above specified reporting limit.
J = Estimated value below reporting limit.
mg/kg = milligrams per kilogram

RSLs = Values from Environmental Protection Agency's (EPA) Regional Screening Level (RSL) Master

Table, Industrial Soil, November 2010.

RBC = Values from Oregon Department of Environmental Quality (DEQ) guidance document, "Risk-
Based Decision Making (RBDM) for the Remediation of Petroleum Contaminated Sites."

!If remedial action has been conducted, then the results presented in this table are no longer

representative of current site conditions.

2Proposed Screening Level Value = Lowest DEQ RBC value or, if no DEQ RBC value, EPA RSL value

used.

3 Calculated for the construction worker scenario using DEQ default assumptions which assumes a

single construction event of 250 days duration.
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TABLE 8-4

Discharge Channel Verification Sample Results, 2010
Northwest Aluminum Company

Feature of Interest: Y Y
Sample Location: 5V 6V
Depth (ft bgs):

Sample ID: SSD1TO5R2 SSD1T06 R2
Date Sampled: 10/22/10 10/29/10
QA Type: N1 N1

. Discharge
Location: Channel Discharge Channel
Interim Remedial Action taken at sample location? * no no
Risk Screening Screening Level
Chemical Levels Source?

General Chemistry (mg/kg)

Cyanide 20,000 RSL 0.32J 0.05J
Cyanide, WAD 20,000 RSL 0.053 UJ 0.066 U
Fluoride, with Distillation 12,000 RBC? 19,600 2,330 J

Percent Total Solid (%) - -
PAHs (mg/kg)

1-Methylnaphthalene 99 RSL 319U 0.274 U
2-Methylnaphthalene 4,100 RSL 319U 0.274 U
Acenaphthene 19,000 RBC 319U 0.274 U
Acenaphthylene - - 319U 0.274 U
Anthracene 93,000 RBC 72.1 0.322
Benzo (a) anthracene 2.7 RBC 204 2.24
Benzo (a) pyrene 0.27 RBC 110 1.46 U
Benzo (b) fluoranthene 2.7 RBC 225 25U
Benzo (g,h,i) perylene - - 89.5 11
Benzo (k) fluoranthene 27 RBC 84.8 0.997 U
Chrysene 270 RBC 158 1.99
Dibenzo (a,h) anthracene 0.27 RBC 319U 0.692 U
Fluoranthene 8,900 RBC 739 7.04
Fluorene 12,000 RBC 319U 0.274 U
Indeno (1,2,3-cd) pyrene 2.7 RBC 66.2 1.07 U
Naphthalene 0.44 RBC 319U 0.274 U
Phenanthrene - - 204 0.826
Pyrene 6,700 RBC 531 5.23
Notes:

Bold result = detected above specified reporting limit.

-- = Criteria Not Established.

QA Type: N1 = Normal sample.

Shading = detected result exceeds one or more screening criteria.

U = Not detected at or above specified reporting limit.

J = Estimated value below reporting limit.

mg/kg = milligrams per kilogram

RSLs = Values from Environmental Protection Agency's (EPA) Regional Screening Level (RSL) Master Table, May 2010.

RBC = Values from Oregon Department of Environmental Quality (DEQ) guidance document, "Risk-Based Decision Making (RBDM)
for the Remediation of Petroleum Contaminated Sites."

!If remedial action has been conducted, then the results presented in this table are no longer representative of current site conditions.
2Proposed Screening Level Value = Lowest DEQ RBC value or, if no DEQ RBC value, EPA RSL value used.

3 calculated for the construction worker scenario using DEQ default assumptions which assumes a single construction event of 250
days duration.
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TABLE 8-5

Aboveground Petroleum Storage Tank Verification Sample Results, 2010

NW Aluminum

Feature of Interest:
Sample Location:
Depth (ft bgs):
Sample ID:

Date Sampled:
QA Type:

Location:

L
v

SSL1R-05
06/16/10
N1

Above Ground Petroleum
Storage Tank Next to

L
v

SSL1R-2
06/16/10
N1

Above Ground
Petroleum Storage Tank

Rectif Next to Rectif

Interim Remedial Action taken at sample location? * no no
Screening Level
Chemical Risk Screening Levels Source®

General Chemistry (mg/kg)
Cyanide 20,000 RSL 0.266 U 0.283 U
Cyanide, WAD 20,000 RSL 0.275 U 0.292 U
Fluoride, with Distillation 12,000 RBC® 6,380 604
Percent Total Solid (%) - - 91.9 86.8
PAHs (mg/kg)
1-Methylnaphthalene 99 RSL
2-Methylnaphthalene 4,100 RSL
Acenaphthene 19,000 RBC 0.146 U 0.0154 U
Acenaphthylene -- -- 0.146 U 0.0154 U
Anthracene 93,000 RBC 0.201 0.0154 U
Benzo (a) anthracene 2.7 RBC 1.8 0.128
Benzo (a) pyrene 0.27 RBC 1.19 0.113
Benzo (b) fluoranthene 2.7 RBC 3.56 0.249
Benzo (g,h,i) perylene - - 1.54 0.119
Benzo (k) fluoranthene 27 RBC 2.07 0.156
Chrysene 270 RBC 4.08 0.27
Dibenzo (a,h) anthracene 0.27 RBC 0.392 0.0304
Fluoranthene 8,900 RBC 4.31 0.25
Fluorene 12,000 RBC 0.146 U 0.0154 U
Indeno (1,2,3-cd) pyrene 2.7 RBC 1.42 0.105
Naphthalene 0.44 RBC 0.146 U 0.0154 U
Phenanthrene - - 0.439 0.0356
Pyrene 6,700 RBC 3.6 0.237
Metals (mg/kg)
Antimony 410 RSL 5.44 U 57U
Arsenic 1.7 RBC 5.44 U 57U
Barium 60,000 RBC 64.9 107
Cadmium 150 RBC 2.18 U 228 U
Chromium 190 RBC 7.49 24.8
Lead 800 DEQ* 5.44 U 57U
Mercury 93 RBC 0.105 U 0.102 U
Selenium 5,100 RSL 5.44 U 57U
Silver 1,500 RBC 5.44 U 57U
Strontium 610,000 RSL 374 63.8
Thallium -- - 5.44 U 57U
Vanadium 150 usGs® 85 119
TPH (mg/kg)
Diesel 23,000 RBC 107 143U
Gasoline 110 RBC 4.25 U 4.4 U
Heavy Oil Range Hydrocarbons 40,000 RBC 530 28.6 U
Notes:

Bold result = detected above specified reporting limit.

-- = Criteria Not Established.
QA Type: N1 = Normal sample.

Shading = detected result exceeds one or more screening criteria.
U = Not detected at or above specified reporting limit.

J = Estimated value below reporting limit.
mg/kg = milligrams per kilogram

RSLs = Values from Environmental Protection Agency's (EPA) Regional Screening Level (RSL) Master Table, May 2010.

RBC = Values from Oregon Department of Environmental Quality (DEQ) guidance document, "Risk-Based Decision Making (RBDM) for the Remediation of

Petroleum Contaminated Sites."

!If remedial action has been conducted, then the results presented in this table are no longer representative of current site conditions.
2Proposed Screening Level Value = Lowest DEQ RBC value or, if no DEQ RBC value, EPA RSL value used.
3 Calculated for the construction worker scenario using DEQ default assumptions which assumes a single construction event of 250 days duration.

4 Although not quantitatively derived, DEQ has accepted 800 mg/kg as protective of the soil to groundwater leaching pathway. See DEQ memorandum dated

September 22, 2010.

®North-central Oregon background concentration for Vanadium is greater than 100 mg/kg, with an approximate range of 100 to 180 mg/kg, as presented in USGS

professional paper 1648.
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TABLE 8-6

Final Upland Confirmation Sample Results
Northwest Aluminum Company

The Dalles, OR

Benzo (a) Benzo (a) Benzo (b) Benzo (g,h,i) Benzo (k) Dibenzo (a,h) Indeno (1,2,3-cd)
Analyte Acenaphthene Acenaphthylene Anthracene anthracene pyrene fluoranthene perylene fluoranthene Chrysene anthracene Fluoranthene Fluorene pyrene Phenanthrene Pyrene
Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Screening Notes: nc - nc c c c - c c c nc nc c - nc
RBC* 19,000 - 93,000 2.7 0.27 2.7 - 27 270 0.27 8,900 12,000 2.7 - 6,700
Hot Spot Criteria° 190,000 - 930,000 270 27 270 - 2,700 27,000 27 89,000 120,000 270 - 67,000
Sample Depth
Station ID ID Sample Date (ftbgs)
Cco C0-1-2.5 07/19/11 1-2.5 0.0148 U 0.0148 U 0.0148 U 0.0953 0.161 0.363 0.123 0.24 0.251 0.0392 0.116 0.0148 U 0.127 0.0148 U 0.192
Cl C1-2-2.5 07/19/11 2-2.5 0.0144 U 0.0144 U 0.0144 U 0.057 0.133 0.283 0.103 0.152 0.158 0.0309 0.0935 0.0144 U 0.108 0.0144 U 0.118
c2 C2-3-3.5 07/19/11 3-3.5 0.0164 U 0.0164 U 0.0164 U 0.135 0.106 0.231 0.0854 0.152 0.182 0.025 0.381 0.0164 U 0.0845 0.0247 0.337
C3 C3-2-3 07/14/11 2-3 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U
c4 C4-2-3 07/14/11 2-3 0.0153 U 0.0153 U 0.0153 U 0.0223 0.023 0.0206 0.0154 0.0186 0.0261 0.0153 U 0.0407 0.0153 U 0.0153 U 0.0195 0.0349
C5 C5-0-1 07/11/11 0-1 0.0172 U 0.0172 U 0.0324 0.176 0.188 0.218 0.167 0.171 0.218 0.0519 0.268 0.0172 U 0.145 0.128 0.255
C6 C6-1.5-2.5 07/28/11 1.5-2.5 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U
Cc7 C7-4 07/28/11 4 0.137 0.0149 U 0.355 1.08 0.892 0.808 0.578 0.747 1.09 0.203 1.86 0.129 0.532 1.24 1.68
Cc8 C8-3 07/28/11 3 0.122 0.0616 U 0.282 1.45 1.29 1.38 0.909 1 1.56 0.292 2.45 0.0951 0.816 1.16 2.24
c9 C9-0-2 07/11/11 0-2 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U
C10 C10-2-3 07/14/11 2-3 0.0146 U 0.0146 U 0.0146 U 0.0454 0.0448 0.0658 0.0328 0.041 0.0604 0.0146 U 0.069 0.0146 U 0.0261 0.0298 0.0731
Cl1 C11-2-3 07/14/11 2-3 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U
C12 C12-0-1 07/11/11 0-1 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U
C13 C13-5 07/28/11 5 0.0345 0.0159 U 0.0327 0.378 0.389 0.404 0.273 0.292 0.404 0.0823 0.469 0.0185 0.249 0.172 0.453
C14 C14-0-2 07/07/11 0-2 0.0155 U 0.0155 U 0.0155 U 0.154 0.18 0.173 0.142 0.135 0.183 0.0355 0.227 0.0155 U 0.122 0.064 0.204
C15 C15-0-2 07/07/11 0-2 0.0157 U 0.0157 U 0.0157 U 0.0554 0.0651 0.0688 0.0514 0.0553 0.0702 0.0157 U 0.082 0.0157 U 0.0439 0.0226 0.0756
C16 C16-0-3 07/07/11 0-3 0.0153 U 0.0153 U 0.0153 U 0.0247 0.0291 0.0284 0.0226 0.0259 0.0315 0.0153 U 0.0371 0.0153 U 0.0191 0.0153 U 0.0337
C17 C17-0-1 07/21/11 0-1 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0158 0.0153 U 0.0153 U 0.0153 U 0.0153 U
C18 C18-1.5-2 07/19/11 1.5-2 0.0342 0.015 U 0.064 0.291 0.283 0.308 0.192 0.232 0.321 0.0586 0.51 0.0318 0.176 0.281 0.407
C19 C19-2.5 07/28/11 2.5 0.0148 U 0.0148 U 0.0148 U 0.0444 0.0411 0.0396 0.0293 0.0345 0.0486 0.0148 U 0.082 0.0148 U 0.0262 0.0506 0.0761
C20 C20-5 07/28/11 5 0.0148 U 0.0148 U 0.0175 0.189 0.206 0.218 0.16 0.154 0.21 0.0507 0.283 0.0148 U 0.144 0.0923 0.251
C21 C21-1.5-2 07/19/11 1.5-2 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U
C22 C22-3 07/28/11 3 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U
C23 C23-2-3 07/21/11 2-3 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U
C24 C24-1.5-2 07/21/11 1.5-2 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U
C25 C25-0-3 07/11/11 0-3 0.0155 U 0.0155 U 0.0155 U 0.121 0.131 0.142 0.104 0.107 0.147 0.0285 0.2 0.0155 U 0.0918 0.0591 0.168
C26 C26-0-2 07/11/11 0-2 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U
C27 C27-2-3 07/21/11 2-3 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.016 0.015 U 0.0202 0.015 U 0.015 U 0.015 U 0.0184
C28 C28-4 07/28/11 4 0.0145 U 0.0145 U 0.0145 U 0.0411 0.0236 0.074 0.0265 0.0341 0.0851 0.0145 U 0.0814 0.0145 U 0.0221 0.0173 0.0646
C29 C29-2-3 07/19/11 2-3 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U
C31 10612| 12/06/11 0.172 0.0751 U 0.43 1.86 1.55 2.22 1.09 1.51 2.31 0.349 3.51 0.16 0.989 1.52 2.69
C30 C30-0.5-1.5 07/19/11 0.5-1.5 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U
C32 C32-3.5 07/28/11 3.5 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U
C33 C33-3.5 07/28/11 3.5 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U
C34 C34-0-1 06/30/11 0-1 0.0136 U 0.0136 U 0.0197 0.325 0.252 0.546 0.248 0.318 0.57 0.0855 0.568 0.0136 U 0.221 0.144 0.46
C35 C35-0-1 07/14/11 0-1 0.0606 0.0305 U 0.102 0.806 0.882 0.912 0.692 0.688 0.974 0.21 1.48 0.0394 0.619 0.612 1.23
194 194-5-6 07/14/11 5-6 0.0147 U 0.0147 U 0.0147 U 0.0147 U 0.0147 U 0.0164 0.0147 U 0.0147 U 0.0153 0.0147 U 0.0227 0.0147 U 0.0147 U 0.0147 U 0.0192
J96 J96-10 07/28/11 10 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U
Notes:

mg/kg = milligrams per kilogram

ft bgs = feet below ground surface

Bold result = detected above specified reporting limit.

-- = Criteria Not Established

Shading = detected result exceeds one or more screening criteria.

U = Not detected at or above specified reporting limit.

Ca = cancer

nc = noncancer

®RBC = risk-based concentration; values from Oregon Department of Environmental Quality (DEQ) guidance document: DEQ Risk Based Concentrations Soil Ingestion, Dermal Contact and Inhalation for Construction Worker Scenario. July 4, 2007, Revision .

® Hot Spot Criteria = concentrations 100 times the RBC for carcinogens and 10 times the RBC for noncarcinogens, as defined by Oregon Administrative Rule 340-122-115(32).

ES010512173534PDX

Page 1of 1





TABLE 8-7

Discharge Channel Documentation Sample Results

Northwest Aluminum Company
The Dalles, OR

1-Methylnaph-|  2-Methylnaph- Acenaph-| Acenaph-| Benzo (a) Benzo (b) Benzo (g,h,i) Benzo (k) Dibenzo (a,h) Indeno (1,2,3-cd)

Analyte thalene thalene thene thylene Anthracene anthracene| Benzo (a) pyrene fluoranthene perylene fluoranthene Chrysene anthracene Fluoranthene Fluorene pyrene Phenanthrene Pyrene
Units mg/kg mg/kg mg/keg mg/keg mg/keg mg/kg mg/keg mg/kg mg/keg mg/keg mg/keg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Screening Notes: nc -- nc -- nc c c c -- c c c nc nc c -- nc
RBC® 19,000 - 19,000 - 93,000 2.7 0.27 2.7 - 27 270 0.27 8,900 12,000 2.7 - 6,700
Hot Spot Criteria b 190,000 -- 190,000 -- 930,000 270 27 270 -- 2,700 27,000 27 89,000 120,000 270 -- 67,000

Sample Sample
Station ID ID Date
DDS-01 DDS-01-111811 11/18/11 12U 12U 33 12U 109 365 307 402 196 154 300 53.3 784 30.4 171 266 672
DDS-02 DDS-02-112111 11/21/11 0.0581 U 0.0581 U 0.0967 0.0581 U 0.659 3.37 2.32 2.98 1.45 1.1 2.82 0.461 7.5 0.153 1.33 0.982 6.07
DDS-03 DDS-03-112111 11/21/11 0.599 U 0.599 U 1.2 0.599 U 6 22.9 19.3 24.9 12.2 9.08 18.1 3.32 59.6 1.54 10.9 6.12 49.6
DDS-04 DDS-04-112111 11/21/11 0.311 U 0.311 U 0.647 0.311 U 2.56 18.5 13.9 21.3 10.6 7.03 23.9 2.86 43.2 0.594 9.32 5.77 35.8
DDS-05 DDS-05-112111 11/21/11 0.127 U 0.127 U 0.382 0.127 U 1.33 6.99 5.09 7.22 3.47 2.54 5.73 0.89 19.4 0.394 3.07 3.88 15.4
DDS-06 DDS-06-112111 11/21/11 142 U 142 U 46.4 142 U 140 563 411 561 256 221 493 71.4 1560 48.4 231 430 1220
DDS-07 DDS-07-112111 11/21/11 0.0128 U 0.0128 U 0.0287 0.0128 U 0.0872 0.929 0.809 1.19 0.769 0.376 1.08 0.169 1.69 0.0196 0.622 0.266 1.55
Notes:
mg/kg = milligrams per kilogram
Bold result = detected above specified reporting limit.
-- = Criteria Not Established
Shading = detected result exceeds one or more screening criteria.
U = Not detected at or above specified reporting limit.
ca = cancer
nc = noncancer
RBC = risk-based concentration; values from Oregon Department of Environmental Quality (DEQ) guidance document: DEQ Risk Based Concentrations Soil Ingestion, Dermal Contact and Inhalation for Construction Worker Scenario. July 4, 2007, Revision.
® Hot Spot Criteria = concentrations 100 times the RBC for carcinogens and 10 times the RBC for noncarcinogens, as defined by Oregon Administrative Rule 340-122-115(32).
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TABLE 8-8

Post-Remediation Soil Sample Results

Northwest Aluminum Compan)
The Dalles, OR

Chem Name (mg/Kg): 1-Methyl- 2-Methyl- Benzo (a)- Benzo (a)- Benzo (b) Benzo (g,h,i) Benzo (k)- Dibenzo (a,h)- Indeno (1,2,3-

naphthalene naphthalene Acenaphthene Acenaphthylene Anthracene anthracene pyrene fluoranthene perylene fluoranthene Chrysene anthracene Fluoranthene Fluorene cd) pyrene Naphthalene Phenanthrene Pyrene
Basis of Screening Level: c nc nc - nc c c c - c c c nc nc c c - nc
Risk Screening Levels 99 4,100 19,000 - 93,000 2.7 0.27 2.7 - 27 250 0.27 8,900 12,000 2.7 0.44 - 6,700
Screening Level Source: * RSL RSL RBC -- RBC RBC RBC RBC -- RBC RBC RBC RBC RBC RBC RBC -- RBC

Date
Location Sample ID Sampled

Co C0-1-2.5 07/19/11 0.0148 U 0.0148 U 0.0148 U 0.0953 0.161 0.363 0.123 0.24 0.251 0.0392 0.116 0.0148 U 0.127 0.0148 U 0.0148 U 0.192
C1 C1-2-2.5 07/19/11 0.0144 U 0.0144 U 0.0144 U 0.057 0.133 0.283 0.103 0.152 0.158 0.0309 0.0935 0.0144 U 0.108 0.0144 U 0.0144 U 0.118
C10 C10-2-3 07/14/11 0.0146 U 0.0146 U 0.0146 U 0.0454 0.0448 0.0658 0.0328 0.041 0.0604 0.0146 U 0.069 0.0146 U 0.0261 0.0146 U 0.0298 0.0731
C11 C11-2-3 07/14/11 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U
C12 C12-0-1 07/11/11 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U 0.0163 U
C13 C13-5 07/28/11 0.0345 0.0159 U 0.0327 0.378 0.389 0.404 0.273 0.292 0.404 0.0823 0.469 0.0185 0.249 0.0159 U 0.172 0.453
Cl4 C14-0-2 07/07/11 0.0155 U 0.0155 U 0.0155 U 0.154 0.18 0.173 0.142 0.135 0.183 0.0355 0.227 0.0155 U 0.122 0.0155 U 0.064 0.204
C15 C15-0-2 07/07/11 0.0157 U 0.0157 U 0.0157 U 0.0554 0.0651 0.0688 0.0514 0.0553 0.0702 0.0157 U 0.082 0.0157 U 0.0439 0.0157 U 0.0226 0.0756
Cl6 C16-0-3 07/07/11 0.0153 U 0.0153 U 0.0153 U 0.0247 0.0291 0.0284 0.0226 0.0259 0.0315 0.0153 U 0.0371 0.0153 U 0.0191 0.0153 U 0.0153 U 0.0337
Cc17 C17-0-1 07/21/11 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0158 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U
C18 C18-1.5-2 07/19/11 0.0342 0.015 U 0.064 0.291 0.283 0.308 0.192 0.232 0.321 0.0586 0.51 0.0318 0.176 0.015 U 0.281 0.407
C19 C19-2.5 07/28/11 0.0148 U 0.0148 U 0.0148 U 0.0444 0.0411 0.0396 0.0293 0.0345 0.0486 0.0148 U 0.082 0.0148 U 0.0262 0.0148 U 0.0506 0.0761
C2 C2-3-35 07/19/11 0.0164 U 0.0164 U 0.0164 U 0.135 0.106 0.231 0.0854 0.152 0.182 0.025 0.381 0.0164 U 0.0845 0.0164 U 0.0247 0.337
C20 C20-5 07/28/11 0.0148 U 0.0148 U 0.0175 0.189 0.206 0.218 0.16 0.154 0.21 0.0507 0.283 0.0148 U 0.144 0.0148 U 0.0923 0.251
Cc21 C21-1.5-2 07/19/11 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U
C22 C22-3 07/28/11 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U 0.0143 U
C23 C23-2-3 07/21/11 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U 0.0151 U
C24 C24-1.5-2 07/21/11 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U
C25 C25-0-3 07/11/11 0.0155 U 0.0155 U 0.0155 U 0.121 0.131 0.142 0.104 0.107 0.147 0.0285 0.2 0.0155 U 0.0918 0.0155 U 0.0591 0.168
C26 C26-0-2 07/11/11 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U 0.0153 U
Cc27 C27-2-3 07/21/11 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.016 0.015 U 0.0202 0.015 U 0.015 U 0.015 U 0.015 U 0.0184
C28 C28-4 07/28/11 0.0145 U 0.0145 U 0.0145 U 0.0411 0.0236 0.074 0.0265 0.0341 0.0851 0.0145 U 0.0814 0.0145 U 0.0221 0.0145 U 0.0173 0.0646
C29 C29-2-3 07/19/11 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U
c3 C3-2-3 07/14/11 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U 0.0177 U
C30 C30-0.5-1.5 07/19/11 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U 0.0152 U
C31 C31-5 07/28/11 0.172 0.0751 U 0.43 1.86 1.55 2.22 1.09 1.51 2.31 0.349 3.51 0.16 0.989 0.075 U 1.52 2.69
C32 C32-3.5 12/06/11 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U 0.0157 U
C33 C33-3.5 07/28/11 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U 0.0162 U
C34 C34-0-1 06/30/11 0.0136 U 0.0136 U 0.0197 0.325 0.252 0.546 0.248 0.318 0.57 0.0855 0.568 0.0136 U 0.221 0.0136 U 0.144 0.46
C35 C35-0-1 07/14/11 0.0606 0.0305 U 0.102 0.806 0.882 0.912 0.692 0.688 0.974 0.21 1.48 0.0394 0.619 0.0305 U 0.612 1.23
c4 C4-2-3 07/14/11 0.0153 U 0.0153 U 0.0153 U 0.0223 0.023 0.0206 0.0154 0.0186 0.0261 0.0153 U 0.0407 0.0153 U 0.0153 U 0.0153 U 0.0195 0.0349
C5 C5-0-1 07/11/11 0.0172 U 0.0172 U 0.0324 0.176 0.188 0.218 0.167 0.171 0.218 0.0519 0.268 0.0172 U 0.145 0.0172 U 0.128 0.255
C6 C6-1.5-2.5 07/28/11 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U 0.0149 U
c7 C7-4 07/28/11 0.137 0.0149 U 0.355 1.08 0.892 0.808 0.578 0.747 1.09 0.203 1.86 0.129 0.532 0.0217 1.24 1.68
Cc8 C8-3 07/28/11 0.122 0.0616 U 0.282 1.45 1.29 1.38 0.909 1 1.56 0.292 2.45 0.0951 0.816 0.0616 U 1.16 2.24
Cc9 C9-0-2 07/11/11 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U 0.0146 U
1A01 1A-01-0-3 03/01/11 0.00333 U 0.00333 U 0.00333 U 0.00333 U 0.00333 U 0.0122 0.0114 0.0172 0.00946 0.00572 0.0161 0.00333 U 0.0193 0.00333 U 0.00968 0.00333 U 0.00711 0.0161
1A02 1A-02-0-3 03/01/11 0.00366 U 0.00366 U 0.00366 U 0.00366 U 0.00366 U 0.014 0.0116 0.0191 0.0104 0.00585 0.0157 0.00366 U 0.0194 0.00366 U 0.0107 0.00366 U 0.00649 0.0181
1A03 1A-03-0-3 03/01/11 0.00395 U 0.00395 U 0.00522 0.00395 U 0.0102 0.0782 0.0467 0.0713 0.0379 0.0236 0.0673 0.0099 0.119 0.00425 0.0333 0.00395 U 0.0572 0.0989
1A04 1A-04-0-3 03/01/11 0.00336 U 0.00336 U 0.00336 U 0.00336 U 0.00336 U 0.00336 U 0.00405 0.00336 U 0.00336 U 0.00336 U 0.00675 0.00336 U 0.00337 0.00336 U 0.00407 0.00336 U 0.00336 U 0.00358
1A05 1A-05-0-3 03/01/11 0.00334 U 0.00334 U 0.00334 U 0.00334 U 0.00334 U 0.00334 U 0.00446 0.00334 U 0.00334 U 0.00334 U 0.00334 U 0.00334 U 0.00413 0.00334 U 0.00431 0.00334 U 0.00334 U 0.00383
1A06 1A-06-0-3 03/01/11 0.0321 U 0.0321 U 0.0321 U 0.0321 U 0.0321 U 0.105 0.106 0.202 0.121 0.0581 0.141 0.0321 U 0.135 0.0321 U 0.118 0.0321 U 0.0321 U 0.147
1A07 1A-07-0-3 03/01/11 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U 0.0298 U
1A08 1A-08-0-3 03/01/11 0.151 U 0.151 U 0.151 U 0.151 U 0.151 U 1.83 0.241 3.34 0.757 0.772 5.48 0.304 2.82 0.151 U 0.752 0.151 U 0.19 2.15
1A09 1A-09-0-3 03/01/11 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0032 U
1A10 1A-10-0-3 03/01/11 0.00308 U 0.00308 U 0.00308 U 0.00308 U 0.00308 U 0.00506 0.00308 U 0.00675 0.00308 U 0.00308 U 0.00743 0.00308 U 0.00375 0.00308 U 0.00351 0.00308 U 0.00308 U 0.004
1A11 1A-11-0-3 03/01/11 0.0281 U 0.0281 U 0.0281 U 0.0281 U 0.0281 U 0.253 0.124 0.265 0.09469999 0.0792 0.312 0.0281 U 0.264 0.0281 U 0.101 0.0281 U 0.0368 0.254
1A12 1A-12-0-3 03/01/11 0.00311 U 0.00311 U 0.00311 U 0.00311 U 0.00311 U 0.00311 U 0.00352 0.00311 U 0.00311 U 0.00311 U 0.00311 U 0.00311 U 0.00311 U 0.00311 U 0.00367 0.00311 U 0.00311 U 0.00311 U
1A13 1A-13-0-3 03/01/11 0.0299 U 0.0299 U 0.0299 U 0.0299 U 0.0299 U 0.333 0.21 0.366 0.221 0.109 0.351 0.0466 0.485 0.0299 U 0.194 0.0299 U 0.113 0.449
1A14 1A-14-0-3 03/01/11 0.00308 U 0.00308 U 0.00308 U 0.00308 U 0.00308 U 0.0184 0.0116 0.0244 0.0127 0.00606 0.0208 0.00308 U 0.0264 0.00308 U 0.0127 0.00308 U 0.00427 0.0239
1A15 1A-15-0-3 03/01/11 0.00298 U 0.00298 U 0.00298 U 0.00298 U 0.00298 U 0.00298 U 0.00402 0.00298 U 0.00298 U 0.00298 U 0.00298 U 0.00298 U 0.00375 0.00298 U 0.00401 0.00298 U 0.00298 U 0.00326
1A16 1A-16-0-3 03/01/11 0.0312 U 0.0312 U 0.0328 0.0312 U 0.0514 0.806 0.527 0.875 0.463 0.251 0.761 0.09890001 1.12 0.0312 U 0.395 0.0312 U 0.334 0.99
1A17 1A-17-0-3 03/01/11 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.00398 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.00362
1A18 1A-18-0-3 03/01/11 0.00312 U 0.00312 U 0.00616 0.00312 U 0.00853 0.0787 0.0742 0.0948 0.069 0.0326 0.0844 0.0202 0.126 0.00366 0.0607 0.00312 U 0.0512 0.114
1A19 1A-19-0-3 03/01/11 0.00329 U 0.00329 U 0.00329 U 0.00329 U 0.00329 U 0.00413 0.00339 0.00491 0.00329 U 0.00329 U 0.00483 0.00329 U 0.00455 0.00329 U 0.00359 0.00329 U 0.00329 U 0.00555
1A20 1A-20-0-3 03/01/11 0.00368 U 0.00368 U 0.00368 U 0.00368 U 0.00368 U 0.0264 0.0169 0.0256 0.0115 0.0088 0.0227 0.00368 U 0.0376 0.00368 U 0.0126 0.00368 U 0.015 0.0339
194° 194-5-6 07/14/11 0.0147 U 0.0147 U 0.0147 U 0.0147 U 0.0147 U 0.0164 0.0147 U 0.0147 U 0.0153 0.0147 U 0.0227 0.0147 U 0.0147 U 0.0147 U 0.0147 U 0.0192
196° 196-10 07/28/11 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U 0.0159 U
SS-A2 SSA20501 08/07/08 0.0323 UJ 0.0323 UJ 0.0323 UJ 0.0323 UJ 0.0363 J 0.617 ) 0.738 ) 1.16 J 0.69 J 0.407 ) 0.805 J 0.141) 0.94 ) 0.0323 UJ 0.532 ) 0.0323 UJ 0.228 J 0.97 )
SS-A2 SSA22501 08/07/08 0.0357 UJ 0.0357 UJ 0.0357 UJ 0.0357 UJ 0.0905 J 0.416 ) 0.433 ) 0.826 J 0.413 ) 0.238 J 0.547 ) 0.101) 0.79 ) 0.0357 UJ 0.333 ) 0.0357 UJ 0.389 J 0.741)
SS-Ad SSA40501 08/07/08 0.0344 UJ 0.0344 UJ 0.0607 J 0.0344 UJ 0.125) 0.88 J 0.958 J 1.64) 0.789 J 0.503 J 1.29) 0.197 ) 1.59 ) 0.0426 J 0.628 J 0.0344 UJ 0.624 ) 1.51)
SS-Ad SSA42501 08/07/08 0.0333 UJ 0.0333 UJ 0.0333 UJ 0.0333 UJ 0.0697 J 0.295 J 0.279 ) 0.446 ) 0.213 ) 0.177 ) 0.319) 0.0556 J 0.53 ) 0.0333 UJ 0.174 ) 0.0333 UJ 0.276 ) 0.49 )
SS-ASTO3 SS-AST03-032609 03/26/09 0.019 U 0.019 U 0.019 U 0.019 U 0.0387 0.244 0.399 0.565 1.79 0.186 0.353 0.18 0.38 0.019 U 0.848 0.019 U 0.153 0.322
SS-ASTO3 SS-AST03-032609-2 03/26/09 0.00187 U 0.00187 U 0.00257 0.00187 U 0.0049 0.0507 0.0813 0.112 0.115 0.0388 0.0776 0.0217 0.0905 0.00187 U 0.08130001 0.00187 U 0.0289 0.0784
SS-B2 SSB20501 08/07/08 0.0337 UJ 0.0337 UJ 0.0337 UJ 0.0337 UJ 0.104 J 0.817 ) 0.789 ) 191 0.831) 0.615 J 1.25) 0.191) 1.38 ) 0.0337 UJ 0.666 J 0.0337 UJ 0.439 ) 1.59 )
SS-B2 SSB22501 08/07/08 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0041 0.047 0.052 0.102 0.0502 0.0321 0.0687 0.0114 0.0731 0.0018 U 0.0409 0.0018 U 0.02 0.0821
SS-C2 S5C20501 08/12/08 0.0914 UJ 0.0914 UJ 0.0914 UJ 0.0914 UJ 0.0949 J 1.1) 0.948 J 1.93) 0.812 ) 0.604 J 1.44) 0.208 J 1.72) 0.0914 UJ 0.662 J 0.0914 UJ 0.408 J 1.66 J
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TABLE 8-8

Post-Remediation Soil Sample Results
Northwest Aluminum Compan)

The Dalles, OR

Chem Name (mg/Kg): 1-Methyl- 2-Methyl- Benzo (a)- Benzo (a)- Benzo (b) Benzo (g,h,i) Benzo (k)- Dibenzo (a,h)- Indeno (1,2,3-

naphthalene naphthalene Acenaphthene Acenaphthylene Anthracene anthracene pyrene fluoranthene perylene fluoranthene Chrysene anthracene Fluoranthene Fluorene cd) pyrene Naphthalene Phenanthrene Pyrene
Basis of Screening Level: c nc nc - nc c c c - c c c nc nc c c - nc
Risk Screening Levels 99 4,100 19,000 - 93,000 2.7 0.27 2.7 - 27 250 0.27 8,900 12,000 2.7 0.44 - 6,700
Screening Level Source: * RSL RSL RBC -- RBC RBC RBC RBC -- RBC RBC RBC RBC RBC RBC RBC -- RBC

Date
Location Sample ID Sampled

SS-C2 SSC22501 08/12/08 0.0196 U 0.0196 U 0.0196 U 0.0196 U 0.0209 0.231 0.242 0.462 0.2 0.157 0.357 0.0196 U 0.394 0.0196 U 0.168 0.0196 U 0.104 0.362
SS-C3 SSC30501 08/12/08 0.0176 U 0.0176 U 0.0176 U 0.0176 U 0.0176 U 0.458 0.518 1.74 1.1 0.339 1.27 0.21 0.551 0.0176 U 0.714 0.0176 U 0.0501 0.535
SS-C3 SSC32501 08/12/08 0.0391 UJ 0.0391 UJ 0.0391 UJ 0.0391 UJ 0.0603 J 0.709 J 1.2) 3.68 ) 2.16 ) 0.804 J 2.01) 0.491) 1.14) 0.0391 UJ 1.67 ) 0.0391 UJ 0.207 J 1.14)
SS-C5R SSC5R-05 06/10/10 0.0148 U 0.0148 U 0.0162 0.256 0.265 0.378 0.301 0.28 0.337 0.07269999 0.356 0.0148 U 0.264 0.0148 U 0.0982 0.333
SS-C5R SSC5R-2 06/10/10 0.0156 U 0.0156 U 0.0158 0.125 0.129 0.264 0.199 0.162 0.208 0.051 0.212 0.0156 U 0.166 0.0156 U 0.0745 0.204
SS-D1 SSD10501 08/08/08 0.0349 UJ 0.0349 UJ 0.0349 UJ 0.0349 UJ 0.0349 J 0.595 J 0.692 J 1.16 J 0.564 J 0.346 J 0.801 ) 0.125 ) 0.936 J 0.0349 UJ 0.447 ) 0.0349 UJ 0.231) 0.916 J
SS-D1 SSD12501 08/08/08 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.0054 0.0057 0.0102 0.0051 0.0036 0.0076 0.0019 U 0.0093 0.0019 U 0.0039 0.0019 U 0.0021 0.0083
SS-D2 SSD20501 08/08/08 0.0396 UJ 0.0396 UJ 0.0535 J 0.0396 UJ 0.0759 J 1.27 ) 1.63) 2.34) 1.22) 0.74 ) 1.59) 0.283 ) 1.81) 0.0396 UJ 0.956 J 0.0396 UJ 0.543 ) 1.83)
SS-D2 SSD22501 08/08/08 0.0413 UJ 0.0413 UJ 0.0413 UJ 0.0413 UJ 0.0413 UJ 0.29 ) 0.359 J 0.529 ) 0.3) 0.198 J 0.357 ) 0.0667 J 0.46 ) 0.0413 UJ 0.226 J 0.0413 UJ 0.121) 0.459 J
SS-E3 SSE32501 08/11/08 0.0359 UJ 0.0359 UJ 0.0554 J 0.0359 UJ 0.08 J 0.753 ) 0.82) 1.2) 0.597 J 0.415 ) 0.869 J 0.151) 1.27) 0.0424 ) 0.513 ) 0.0359 UJ 0.527 ) 1.13)
SS-ESR SSE5R-2 06/10/10 0.0335 0.0154 U 0.0526 0.556 0.592 0.628 0.43 0.493 0.634 0.135 0.958 0.0217 0.412 0.0154 U 0.329 0.795
SS-H1 SS-H01-032609 03/26/09 0.00201 U 0.00201 U 0.00201 U 0.00201 U 0.00201 U 0.004 0.00496 0.00647 0.00442 0.00247 0.00436 0.00201 U 0.00599 0.00201 U 0.00353 0.00201 U 0.00201 U 0.00551
SS-H2 SSH20501 08/08/08 0.0347 UJ 0.0347 UJ 0.0443 ) 0.0347 UJ 0.0617 J 1.11) 1.39) 2.02) 1.03) 0.54 ) 1.36J 0.225 ) 1.63) 0.0347 UJ 0.825 J 0.0347 UJ 0.45 ) 1.64)
SS-H2 SSH22501 08/08/08 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0223 0.029 0.0426 0.0225 0.014 0.028 0.0048 0.0344 0.0018 U 0.0175 0.0018 U 0.0098 0.0352
SS-12 SS120501 08/08/08 0.0333 UJ 0.0333 UJ 0.0333 UJ 0.0333 UJ 0.0333 UJ 0.371) 0.465 J 0.681 ) 0.35) 0.224 ) 0.444 ) 0.07759999 J 0.578 ) 0.0333 UJ 0.278 ) 0.0333 UJ 0.175) 0.57 )
SS-12 SS122501 08/08/08 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.0022 0.0028 0.0046 0.0023 0.0019 U 0.0025 0.0019 U 0.0036 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.0035
SS-13 SS130501 08/08/08 0.0183 U 0.0183 U 0.0183 U 0.0183 U 0.0183 U 0.195 0.25 0.361 0.193 0.114 0.212 0.0435 0.293 0.0183 U 0.155 0.0183 U 0.0958 0.282
SS-13 SS132501 08/08/08 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.0162 0.0204 0.0308 0.0158 0.0098 0.018 0.0037 0.0238 0.0019 U 0.0125 0.0019 U 0.0067 0.0238
SS-L1R SSL1R-05 06/16/10 0.146 U 0.146 U 0.201 1.8 1.19 3.56 1.54 2.07 4.08 0.392 4.31 0.146 U 1.42 0.146 U 0.439 3.6
SS-L1R SSL1R-2 06/16/10 0.0154 U 0.0154 U 0.0154 U 0.128 0.113 0.249 0.119 0.156 0.27 0.0304 0.25 0.0154 U 0.105 0.0154 U 0.0356 0.237
SS-L2 SSL20501 08/12/08 0.0167 U 0.0167 U 0.0167 U 0.0167 U 0.0236 0.0779 0.0926 0.143 0.127 0.0386 0.0803 0.0167 U 0.144 0.0167 U 0.0713 0.0167 U 0.07 0.143
SS-L2 SSL22501 08/12/08 0.003 0.0025 0.01 0.0018 U 0.0257 0.0816 0.0913 0.162 0.0461 0.0544 0.119 0.0132 0.178 0.0018 U 0.0406 0.0021 0.0901 0.167
SS-OUA01  SS-OUA01-032609 03/26/09 0.0175 U 0.0175 U 0.0175 U 0.0175 U 0.0395 0.263 0.18 0.382 0.159 0.11 0.432 0.0431 0.506 0.0175 U 0.14 0.0175 U 0.207 0.403
SS-OUA02  SS-OUA02-032609 03/26/09 0.882 U 0.882 U 1.98 0.882 U 4.38 49 64.6 68.8 56 27.2 47.8 12.8 72.6 1.06 46.3 0.882 U 20.6 68.2
Ss-Ql $5Q10501 10/23/08 0.00174 U 0.00174 U 0.00174 U 0.00174 U 0.00174 U 0.00174 U 0.00174 U 0.00224 0.00319 0.00174 U 0.00174 U 0.00174 U 0.00205 0.00174 U 0.00174 U 0.00174 U 0.00174 U 0.00174
Ss-Ql $5Q12501 10/23/08 0.0361 UJ 0.0361 UJ 0.0361 UJ 0.0361 UJ 0.0792 ) 1.18) 0.71) 1.43) 0.479 ) 0.42) 1.75) 0.11) 1.77 ) 0.0361 UJ 0.364 J 0.0361 UJ 0.219 ) 1.75)
Ss-Ql $5Q30501 10/23/08 0.00179 U 0.00179 U 0.00179 U 0.00179 U 0.00179 U 0.0202 0.0182 0.0327 0.0161 0.00975 0.0298 0.00412 0.0293 0.00179 U 0.0133 0.00179 U 0.00488 0.0295
SS-Q2 $5Q20501 10/23/08 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.00671 0.00805 0.0153 0.0095 0.00399 0.00864 0.0018 U 0.00976 0.0018 U 0.00703 0.0018 U 0.00254 0.00962
SS-Q2 $5Q22501 10/23/08 0.00182 U 0.00182 U 0.00182 U 0.00182 U 0.00182 U 0.00579 0.00734 0.0128 0.00768 0.00391 0.00738 0.00182 U 0.00803 0.00182 U 0.00606 0.00182 U 0.00258 0.00792
SS-Q3 $5Q32501 10/23/08 0.00185 U 0.00185 U 0.00185 U 0.00185 U 0.00231 0.0348 0.0267 0.0489 0.0222 0.0166 0.0486 0.00185 U 0.0546 0.00185 U 0.018 0.00185 U 0.00931 0.0536
SS-Q4 $5Q40501 11/04/08 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U 0.00186 U
SS-Q5 $5Q50501 11/04/08 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U 0.00183 U
SS-Q6 $5Q60501 11/04/08 0.00167 U 0.00167 U 0.00167 U 0.00167 U 0.00167 U 0.0023 0.0019 0.00346 0.0017 0.00167 U 0.00225 0.00167 U 0.0061 0.00167 U 0.00167 U 0.00167 U 0.00167 U 0.00576
SS-S1 $5510501 08/11/08 0.0165 U 0.0165 U 0.0165 U 0.0165 U 0.0165 U 0.176 0.224 0.601 0.378 0.163 0.295 0.0903 0.272 0.0165 U 0.28 0.0165 U 0.0641 0.254
SS-S1 $5512501 08/11/08 0.0176 U 0.0176 U 0.0176 U 0.0176 U 0.0176 U 0.0212 0.0278 0.0497 0.0291 0.0176 U 0.0295 0.0176 U 0.0379 0.0176 U 0.0221 0.0176 U 0.0176 U 0.0368
SS-S2 $5520501 08/11/08 0.0166 U 0.0166 U 0.0166 U 0.0166 U 0.0166 U 0.194 0.239 0.377 0.188 0.127 0.258 0.0463 0.369 0.0166 U 0.154 0.0166 U 0.103 0.345
SS-S3 $S530501 08/11/08 0.0168 U 0.0168 U 0.0168 U 0.0168 U 0.0168 U 0.124 0.159 0.272 0.117 0.0986 0.172 0.0294 0.233 0.0168 U 0.1 0.0168 U 0.0564 0.22
SS-S4 55540501 08/11/08 0.0176 U 0.0176 U 0.0176 U 0.0176 U 0.0176 U 0.0958 0.126 0.238 0.131 0.064 0.136 0.0293 0.146 0.0176 U 0.0994 0.0176 U 0.0342 0.151
UST-01 SS-UST-01 11/18/08 0.00187 U 0.00187 U 0.00187 U 0.00381 0.00563 0.0218 0.0225 0.0367 0.072 0.0101 0.0215 0.0119 0.0379 0.00187 U 0.04 0.00187 U 0.0128 0.0416
Note:

Bold result = detected above specified reporting limit
-- = Criteria Not Established

Shading = detected result exceeds one or more screening criteria.

U = Not detected at or above specified reporting limit.
J = Estimated value below reporting limit.
mg/Kg = milligrams per kilogram

RSLs = Values from Environmental Protection Agency's (EPA) Regional Screening Level (RSL) Master Table, May 2010
RBC = Values from Oregon Department of Environmental Quality (DEQ) guidance document, "Risk-Based Decision Making (RBDM) for the Remediation of Petroleum Con
1Proposed Screening Level Value = Lowest DEQ RBC value or, if no DEQ RBC value, EPA RSL value used.*The concrete sample screening criteria for free cyanide of 40 mg/kg
was applied to soil since leaching tests were not done for cyanide in soil
2 Calculated for the construction worker scenario using DEQ default assumptions which assumes a single construction event of 250 days duration.
3 Although not quantitatively derived, DEQ has accepted 800 mg/kg as protective of the soil to groundwater leaching pathway. See DEQ memorandum dated September 22, 201C
*North-central Oregon background concentration for Vanadium is greater than 100 mg/kg, with an approximate range of 100 to 180 mg/kg, as presented in USGS professional paper 1648
® GIS data was not collected for J94 and J96 at the time of sample collection; however these samples were collected near J1 and J2
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9.0 Risk Assessments

This section describes the human health (HHRA) and ecological risk (ERA) screening risk
assessments conducted for the NAC site. The purpose of these assessments was to
determine whether historical releases at the property could potentially pose unacceptable
risk to human health or the environment under current and reasonably anticipated future
land and water use conditions.

These screening risk assessments address exposure pathways associated with soil and
groundwater. The human health screening risk assessment (HHRA) was conducted using
an iterative approach. The initial HHRA considered soil and groundwater data collected
throughout the site prior to 2011 when remedial action activities commenced. Based on the
findings of this initial assessment, supplemental soil sampling was conducted and PAH-
impacted soils were included in an updated HHRA. This updated assessment included soil
data collected prior to 2011 and supplemental soil data collected in spring 2011. The final
HHRA considered all soil data representative of site conditions after remedial actions were
complete in the site’s industrial area.

For the purposes of these screening risk assessments, the NAC site was evaluated for four
exposure areas located in the southern and northern portions of the site. These exposure
areas were distinguished based on the suspected presence of independent sources, different
potentially exposed populations, and likely future land use/ownership, as follows:

e Southern Portion — The southern portion of the site includes a former golf course, rodeo
grounds, and tennis courts, and occupies approximately 65 acres in tax lot 2N 13E 33
200.

¢ Northern Portion — The northern portion of the NAC site includes tax lots 2N 13E 28 700,
2N 13E 28 901, 2N 13E 28 1000, and 2N 13E 28 D 300 and occupies approximately 126
acres. This area has been partitioned into three exposure areas:

— Area W: area north of the CERCLA landfill (northern portion of tax lot 2N 13E 28
700)

— Area T: small triangle-shaped property east of River Road area owned by NAC (tax
lot 2N 13E 28 901)

— Industrial Area: includes the remaining segments of the northern property (tax lots
2N 13E 28 1000, 2N 13E 28D 300, and 2N 13E 28 700)

9.1 Organization

This risk assessment is organized as follows:

¢ Sections 9.1 and 9.2: Organization and Guidance. Describes the organization of the risk
assessment and presents the HHRA and ERA guidance used to characterize risk.
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9.0 RISK ASSESSMENTS

e Section 9.3: Chemicals of Interest. Describes the process for identifying which data
were the focus of the human and ecological risk evaluations, and identifies the COlIs
considered by the risk quantification processes.

e Section 9.4: Conceptual Site Model. Provides a description of the physical setting, land
uses, water beneficial uses, climate, ecological setting, and wildlife associated with the
NAC site. Identifies the pathways by which human and ecological exposures could
occur.

¢ Section 9.5: Human Health Risk Assessment (HHRA). Provides the results of the
human exposure assessment, toxicity assessment, and risk characterization for the
initial, updated, and final HHRAs.

e Section 9.6: Ecological Risk Assessment. Summarizes the Scoping Assessment
(Appendix L), describes the ecological problem formulation, and presents the results of
the Screening Assessment.

e Section 9.7: Uncertainty Analysis. Discusses the uncertainties and assumptions
associated with the HHRAs and ERA for the NAC site.

Tables 9-1 through 9-20 are organized by topic rather than by numeric sequence.

9.2 Guidance

The procedures described in this risk assessment are consistent with those described in OAR
340-122-084(2) and the following DEQ and EPA guidance documents:

e  Human Health Risk Assessment Guidance (DEQ, 2010b)
e Risk-Based Decision Making for the Remediation of Petroleum-Contaminated Sites (DEQ, 2003)

o Risk Assessment Guidance for Superfund (RAGS)-Volume I: Human Health Evaluation
Manual, Part A (Interim Final) (EPA, 1989)

o Risk Assessment Guidance for Superfund-Volume I: Human Health Evaluation Manual (Part E,
Supplemental Guidance for Dermal Risk Assessment Final) (EPA, 2004b)

o Risk Assessment Guidance for Superfund-Volume I: Human Health Evaluation Manual (Part F,
Supplemental Guidance for Inhalation Risk Assessment) (EPA, 2009b)

e Guidance for Ecological Risk Assessment: Level I - Scoping (DEQ, 1998)
e Guidance for Ecological Risk Assessment: Level I - Screening (DEQ, 2001b)
e Guidance for Ecological Risk Assessment: Level III - Baseline Assessment (DEQ, 2000b)

9.3 Chemicals of Interest

This section summarizes those chemicals detected in soil and groundwater that have been
identified as chemicals of interest (COlIs) to be evaluated for potential human and ecological
exposures. Any chemical detected at least once during past investigations at the NAC site
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9.0 RISK ASSESSMENTS

was initially considered a COI. DEQ guidance (DEQ, 2010b) provides recommended
procedures to reduce the list of COls to those that are to be the primary focus of the
quantitative risk estimates in the HHRA and ERA. COIs were screened against risk-based
benchmarks to identify chemicals of potential concern (COPCs) that may require additional
evaluation or action.

9.3.1  Analytical Data

Analytical data used in the initial HHRA included data from soil and groundwater samples
collected during various field investigations from 2007 through 2011. These investigations
are described in Section 5.0. The soil and groundwater samples used in this risk assessment
are presented in Tables 9-1a, 9-1b, and 9-1c for the initial, updated, and final HHRAs,
respectively.

Soil Data

Soil samples were all collected at depths between 0 and 3 feet bgs, which is generally
considered as surface soil. Considering the shallow soil profile and the historical releases
occurring at the surface, these data were expected to be most representative of exposure and
provide a conservative estimate of potential exposure to future occupational, construction,
and excavation workers. Soil samples were collected in 2008 through 2011 at the locations
shown on Figures 6-2, 8-1, and 8-3 for the initial, updated, and final HHRAs.

Groundwater Data

Groundwater data from 54 groundwater samples collected from 30 locations were used for
this risk assessment. These samples include 3 from the Perched Zone (collected in 2008), 40
from the S-Aquifer (collected in 2007 through 2010), 6 from the A-Aquifer (collected in 2007
and 2009), and 1 from the B-Aquifer (collected in 2009). Groundwater sample locations are
provided on Figure 6-3 and groundwater flow is described in Section 3.3.2.

9.3.2 Chemical of Interest Identification

COlIs were identified separately for each exposure medium (soil and groundwater) and
exposure area (FOI T, FOI W, and Former Manufacturing Area) and are listed in Table 9-3
for soil and Tables 9-7 and 9-8 for groundwater. All constituents that were detected at least
once in a particular exposure medium were evaluated as COls in the initial HHRA and in
the ERA with the exception of essential nutrients (e.g., calcium, magnesium, potassium,
sodium). Because these essential chemicals are generally recognized as being of low toxicity,
they were excluded from further consideration as COls. Other essential nutrients such as
chromium, copper, and zinc were included as COls, because these can be toxic if levels are
very high. Constituents that were analyzed for but not detected in a particular exposure
medium were not selected as COlIs for that medium.

In addition, and in accordance with DEQ’s guidance (DEQ, 2010b), a background
comparison was included during selection of COls in soil. For naturally occurring metals
concentrations, DEQ’s default background concentrations (DEQ, 2010b) were used for COI
selection. Maximum detected metals concentrations for each exposure area were compared
with the default background concentrations in Table 9-3.
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9.0 RISK ASSESSMENTS

9.3.3 Exposure Point Concentrations

Exposure point concentrations (EPCs) are estimated chemical concentrations that a receptor
may contact and are specific to each exposure medium. EPCs for exposure pathways
associated with soil were estimated by aggregating concentration data from various soil
samples. EPCs for risk estimation were calculated by using a statistical estimate of an upper
bound on the average exposure concentrations in the soil dataset, in accordance with DEQ
and EPA guidance for statistical analysis of monitoring data (DEQ, 2010b and EPA, 1989,
1992, 2002a). The 90 percent upper confidence limit (UCL) on the mean concentration is
considered by DEQ to be a conservative upper bound estimate that is not likely to
underestimate the mean concentration and most likely overestimates that concentration.
EPCs were calculated for each analyte using EPA’s statistical program ProUCL, Version
4.00.05 (EPA, 2010). This procedure identifies the statistical distribution type (that is,
normal, lognormal, or nonparametric) for each constituent within the defined exposure area
and computes the corresponding 90 percent UCL for the identified distribution type. The
maximum detected concentration was used in place of the 90 percent UCL when the
calculated 90 percent UCL was greater than the maximum detected value.

EPCs generated with ProUCL are summarized in Table 9-3 and the ProUCL output tables
are provided in Appendix M. Because ProUCL does not provide a recommendation when
using a 90 percent UCL, the statistical distribution and analysis calculated for a 95 percent
UCL was used for the 90 percent UCL (both are provided in Appendix M). As indicated
above, EPCs for some constituents were based on the maximum detected value rather than
the 90 percent UCL. Factors affecting the distribution of data (resulting in the selection of
the maximum detected value rather than the 90 percent UCL) included small sample size,
low frequency of detection, and/or high stochastic variability. Using maximum detected
values for EPCs may contribute to overestimation of risk (this and other uncertainties are
discussed in Section 9.7).

For exposure pathways associated with groundwater, EPCs were identified on a sample-
specific basis (i.e., maximum detected concentrations were used), rather than combining
data spatially. This is because potential exposure to shallow groundwater can be localized,
based on placement of an onsite future building. The individual sample data for COlIs in
groundwater at the NAC site are provided in Tables 9-7 and 9-8.

9.4 Conceptual Site Model

This conceptual site model (CSM) for the NAC site provided a current understanding of the
sources of contamination, physical setting, current and future land use, and identifies
potentially complete human and ecological exposure pathways at the property. It addressed
exposures that may result under current site conditions and from reasonably anticipated
potential future uses of the site and the surrounding areas. Information generated during
previous site investigations (as described in Sections 2.0 and 5.0) was incorporated into this
CSM to identify potential exposure scenarios.

9.41 Site Background

This section provides a description of the physical setting, land uses, water beneficial uses,
climate, ecological setting, and wildlife associated with the NAC site.
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Site Description

The NAC facility is located approximately 2 miles northwest of The Dalles city center, east
of Interstate 84, west of the Columbia River, in Wasco County, Oregon. As stated in Section
2.1, NAC currently owns tax lots (1) 2N 13E 33 200, (2) 2N 13E 28 700, (3) 2N 13E 28 901,

(4) 2N 13E 28 1000, and (5) 2N 13E 28 D 300. NAC-owned parcels, which are the subject of
this site investigation, are shown on Figure 2-2.

The northern side of the property (tax lots 2N 13E 28 700, 2N 13E 28 1000, 2N 13E 28 D 300,
and 2N 13E 28 901) occupy a portion of a larger facility that was formerly used to produce
aluminum by the Hall-Héroult process with Soderberg anodes from 1958 to 2003. These
parcels and the surrounding larger facility were the subject of extensive site characterization
and remediation under EPA oversight during the 1980s and 1990s. LMC is responsible for
monitoring landfills adjacent to NAC property. LMC has been monitoring landfill
environmental conditions under a RCRA post-closure permit issued by DEQ, and is
responsible for monitoring groundwater quality at the former cathode waste areas, former
unloading area, and scrubber sludge ponds. In 2003, the former owner entered bankruptcy
and aluminum production at the facility ceased. The property remained essentially vacant
for several years. In 2007, NAC began demolition of the site including removal of site
structures and equipment under DEQ Voluntary Cleanup Program oversight.

The southern portion of the property (tax lot 2N 13E 33 200) formerly operated as a
recreational area and included a golf course and community rodeo grounds. According to
site personnel, a review of site-related files, and aerial photographs, this portion of the
property was not used for industrial purposes by NAC, and no features of interest other
than approximately one acre of the scrubber sludge ponds for which LMC is responsible are
located in this area. Consequently, environmental data were not generated for the southern
portion and a risk analysis was not warranted.

Characterization of Land Use

According to information provided by the City of The Dalles Community Development
Department, the current zoning for the site is Industrial and Commercial/Light Industrial
(Gassman, 2009). NAC is unaware of any plans to change these zoning classifications. The
industrial certification requires that the site remain zoned as industrial. Figure 4-2 is a site
and zoning map for the western area of The Dalles. Zoning to the north of the site is
generally Industrial, with some areas zoned as Recreational Commercial. The area
northwest of the site is primarily zoned as Industrial, Agriculture, and further northwest,
Rural Industrial. To the west and southwest of the site and west of Interstate 84, zoning
includes Industrial, Commercial/Light Industrial, Agriculture, Rural Industrial, and a small
triangular area of Residential land use south of Interstate 84. Along the Columbia River
waterfront on the east side of the site, zoning is either Industrial or Recreational
Commercial. Properties within the LOF are zoned industrial, commercial/light industrial,
and recreational commercial.

9.4.2 Water Beneficial Use

Current and expected future groundwater and surface water beneficial uses are described
separately below.
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Groundwater

This section provides a brief description of groundwater use in the site vicinity. A more
detailed description of the regional and local hydrogeology is provided in Section 3.0, and
the groundwater beneficial use is described in Section 4.2.

No domestic, municipal, or community wells screened within the S-, A-, or B-Aquifers,
which are indicative of drinking water use, are located within the LOF. Drinking water
wells, likely screened in A- and B-Aquifers or deeper aquifers, are located west of the LOF
within The Dalles city limits.

Based on the documented groundwater flow characteristics described in Section 3.3.2,
hydraulic gradients in the Perched Zone and S-Aquifer are predominantly downward to the
underlying A-Aquifer, although localized groundwater movement in the S-Aquifer to the
north and northeast may occur toward Chenoweth Creek and the Columbia River,
respectively. The horizontal hydraulic gradient in the A-Aquifer is predominately from east
to west, but in the southern part of the site, the gradient is to the northwest. The beneficial
water use (Section 4.2) of the Perched Zone and the S-Aquifer, is recharge to the underlying
A-Aquifer and B-Aquifer. The beneficial water use of the A- and B-Aquifers are
conservatively considered to be for drinking water purposes within the LOF, because of the
presence of drinking water wells screened in the A- and B-Aquifers in the region beyond the
LOF.

Surface Water

Existing and historical surface water features on or near the site are depicted on Figure 2-3.
These include the Columbia River east of the site, Chenoweth Creek north of the site, four
onsite ponds (three former and one existing), five former ponds located on adjacent
properties, and a number of drainage ditches. Historically, the ponds and drainage ditches
were used to transmit both stormwater and process water to the Columbia River for
discharge under a Clean Water Act NPDES permit.

The Columbia River is the major surface water feature in the study area, and is heavily used
for its aesthetic quality, recreation, transportation, fishing, fish, and wildlife. As described
above, shallow groundwater (S-Aquifer) beneath northern and eastern areas of the property
may discharge to Chenoweth Creek and the Columbia River, respectively. Therefore, these
water bodies are considered within the LOF (Section 4.0).

9.4.3 Climate

The facility is located within the semiarid, temperate climate of central Oregon,
characterized by warm, dry summers and cold, somewhat wetter winters. The mean annual
temperature at The Dalles is approximately 54 degrees Fahrenheit (°F) (Western Regional
Climate Center [WRCC], 2008). August is generally the warmest month with a mean
maximum temperature of 87°F. The mean minimum temperature is 27°F in January,
generally the coldest month.

The average annual precipitation in The Dalles is 14.3 inches, with approximately 80 percent
of this annual total occurring from October through March of each year (WRCC, 2008).
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9.44 Ecological Setting

Given the different historical land uses at the NAC site and the segmented habitat types
observed during the December 14, 2010, site visit, the northern and southern areas of the site
are described separately (Figure 9-1).

Northern Portion

This portion of the NAC property contains tax lots 2N 13E 28 700, 2N 13E 28 1000, 2N 13E 28
901, and 2N 13E 28 D 300. This area is approximately 126 acres and contains three dominant
habitat types, as described below.

Ruderal. The area formerly occupied by the aluminum plant, tax lot 2N 13E 28 700, consists
of mostly graveled barren land devoid of most vegetation. This area is characterized as
poor-quality habitat not capable of supporting wildlife populations.

Upland Shrub-Steppe. North and east of the aluminum plant area (Area T) on tax lot 2N 13E
28 901 is a less developed property characterized by upland shrub-steppe habitat. This area
is narrow and fragmented by industrial activity and River Road. Although some vegetation
and cover is present, the area is unlikely to support wildlife populations because the site is
cut off from surrounding open areas by roads and adjacent development. Additionally,
Area W, located on NAC property north of the former aluminum plant industrial area and
the CERCLA landfill (northern portion of tax lot 2N 13E 28 700), is a less developed area
characterized by shallow, rocky (lithosol) soil that may include vernal pools with shallow
water during the wettest season. These areas could provide habitat that may seasonally
support invertebrates and vegetation known to occur in these ephemeral habitats.

Riparian/Ponded. East of the aluminum plant area, across River Road on tax lot 2N 13E 28D
300, is the former settling pond (Area U) which is surrounded with some higher-quality
riparian habitat dominated by willow, Himalayan blackberry plants, and opportunistic
grasses. The pond and the thin riparian area provide habitat that could support small
resident populations of birds, mammals, and invertebrates.

Southern Portion

This portion of the property contains high-quality habitat. Habitat areas in this region of the
site include ruderal, upland shrub-steppe, forested, and riparian/wetlands. The habitats are
briefly described below.

Ruderal. Fragmented areas of the southern portion have been developed for human use
including rodeo grounds, parking lots, and roadways. These segmented areas are covered in
asphalt or gravel.

Upland Shrub-Steppe. South of the Rodeo Grounds, a small segment of upland habitat is
present. Vegetation in this area primarily consists of annual grasses and some sparsely
scattered trees.

Riparian/Wetland. The area formerly used as an employee golf course is a low-lying area
mostly covered by grass. The former golf course is interspersed with wetland vegetation
including cattail, reed canary grass, and willow. The habitat quality in this area is expected
to support a variety of wildlife species.
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Wildlife

Aquatic invertebrates are likely to occur in the former settling pond and may occur in
seasonally ponded areas on NAC property north of the CERCLA landfill. These may
include amphipods, polychaetes, insect nymphs, and possibly vernal pool fairy shrimp. No
fairy shrimp were observed during the site visit; however, they have been identified in some
vernal pools in The Dalles area. Of the several known species of fairy shrimp, only some are
listed as endangered species. Those species known to occur in the vicinity of the NAC
property are common species, not the species listed as endangered. As part of the
application process to construct the nearby Chenoweth Station Wal-Mart retail store, a
survey was conducted by the U.S. Fish and Wildlife Service. This field site visit was
specifically conducted to determine the presence/absence of the endangered shrimp species
(Branchinecta lynchi) at the construction site. The construction application reported the
following:

The scabland seasonally ponded areas support a variety of invertebrates, including Oregon
and Bundy’s fairy shrimp. A site visit was conducted by U.S. Fish and Wildlife Service on
April 07, 2009 and verified that the fairy shrimp were the common species and not the
endangered ones. A follow up visit by Terra Science confirmed similar findings in Spring
2010. (Wal-Mart Stores, Inc. 2010)

Based on these findings, no endangered species are specifically evaluated as part of the
ERA.

No mammals were observed during site visits, although deer tracks were observed along
the former golf course. Other small mammals (for example, deer mice, shrew, and voles) are
likely visitors/residents to the southern portion of the NAC property. A wide variety of
birds were observed during the site visits, including red-winged blackbirds, northern
harrier, mallards, Canadian geese, and several song birds (for example, sparrows and
chickadees). The habitat in the northern portion is of much lower quality and largely devoid
of the food resources and cover necessary to support wildlife. One exception may be the
area located on NAC property north of the CERCLA landfill (Area W). This area has been
less disturbed by past industrial uses and is likely capable of supporting some small
mammals and reptiles, which may serve as prey for raptors.

In addition, to upland wildlife, aquatic wildlife inhabit nearby surface water bodies.
Chenoweth Creek and Columbia River support a variety of fresh water invertebrate and
vertebrate species, including some listed salmonids. Exposure of aquatic organisms to COIs
could hypothetically occur through shallow groundwater potentially discharging to
Chenoweth Creek and the Columbia River.

More complete descriptions of the habitats and wildlife potentially occurring in the LOF are
provided in the Scoping Assessment (Appendix L), including information on threatened
and endangered species.

9.4.5 Exposure Pathway Analysis

This section describes the means by which receptors (people or animals) at or near the NAC
site may come into contact with COls in environmental media. It addresses exposures that
may result under current site conditions and from reasonably anticipated future potential
uses of the site and the surrounding areas.
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An exposure pathway can be described as the physical course that a COI takes from the
point of release to a receptor. Chemical intake or route of exposure is the means by which a
COlI enters a receptor. For an exposure pathway to be complete, all of the following
components must be present:

e A source

e A mechanism of chemical release and transport
e Anenvironmental transport medium

e Anexposure point

e An exposure route

e A receptor or exposed population

In the absence of any one of these components, an exposure pathway is considered
incomplete, and by definition, there is no risk or hazard. Figure 9-2 presents the conceptual
site model schematic for the site.

Contaminant Sources and Release Mechanisms

The primary COls at the NAC site include metals, fluoride, and PAHs. The major sources
and release mechanisms include those associated with former facility operations by former
property owners and other nearby industries. These general sources are as follows:

¢ Buried debris
e Former Plant Emissions/Discharges
e Historical waste management practices

Environmental Transport Media

The primary mechanisms transporting COIs from the source, via environmental media, to
potential ecological receptors at or near the NAC site include the following:

e Infiltration, percolation, and leaching from soil to shallow groundwater (and subsequent
migration to offsite industrial areas)

e Groundwater transport to downgradient surface water bodies (Chenoweth Creek and
Columbia River)

e Surface runoff to stormwater ditches that drain to the Columbia River
e Volatilization and vapor transport from shallow groundwater and soil to indoor air

Potentially Complete Human Exposure Pathways and Receptors

Based on the current understanding of land and groundwater use conditions at or near the
NAC site, the most plausible complete exposure pathways for humans are as follows:

¢ Incidental ingestion and dermal contact with surface soil by future occupational workers

¢ Incidental ingestion and dermal contact with onsite subsurface soil and groundwater by
future construction workers and future excavation workers

e Dermal contact with, and inhalation of volatiles in, onsite groundwater by future
construction and future excavation workers
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¢ Inhalation of ambient vapors or dust particles generated by wind or maintenance
activities for future onsite workers, future construction workers, and future excavation
workers

¢ Inhalation of vapors emanating from onsite shallow groundwater or soil to indoor air by
future occupational workers

o Ingestion of offsite groundwater (that is, from Aquifers A and B) by residents?,
conservatively included as a potentially complete pathway because of the presence of
drinking water wells, likely screened in the A- and B-Aquifers, outside and west of the
LOF within The Dalles city limits

Note: The potential for current exposures to soil within the LOF is limited. The soil exposure
pathways listed above are representative of future pathways that could be completed only if
development occurs on the property.

Potentially Complete Ecological Exposure Pathways and Receptors

The Level I Scoping Assessment (Appendix L) indicates that the majority of the property
that was historically used for site operations is predominantly gravel with limited
vegetation and cover and does not provide sufficient habitat to support wildlife. Areas
without complete exposure pathways are as follows:

e FOI U—Historical contamination in the pond was addressed during previous remedial
actions (Geraghty & Miller, 1994). The pond was drained and approximately
28,000 cubic yards of sediment were removed. Following remediation, a layer of crushed
rock was placed over the exposed areas of the pond bank. Placement occurred to the low
water level at approximately 99 feet above mean sea level. The pond has not been used
for industrial purposes since that time.

¢ FOIT and Industrial Area—These areas are largely ruderal and characterized as poor-
quality habitat that does not provide the cover and food resources necessary to support
wildlife populations.

e Southern Portion — These areas were mostly used as recreational areas and not used for
manufacturing. Therefore, no sources of site-related contamination are known.

The most plausible ecological exposure pathways, based on Scoping Assessment results
(Appendix L), COls, available habitat, and available food sources near the facility, are as
follows:

e FOI W —Direct contact with surface soil in areas that contain suitable habitat for
terrestrial mammals, birds, invertebrates, and plants.

e FOI W—Uptake of site-related chemicals by higher, trophic-level receptors (for example,
mammals and birds) via the food chain.

e Chenoweth Creek, Columbia River — Direct contact by aquatic receptors to COls in
shallow groundwater potentially discharging into these water bodies.

2 Although residents are not potential receptors within the LOF, as DEQ has requested, the potential for offsite migration of
COls in groundwater and subsequent residential use is evaluated in the risk assessment.
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9.5 Human Health Risk Assessment

9.5.1 Screening Evaluation

COlIs detected in soil and groundwater were evaluated to determine whether they pose a
risk to future occupational workers (evaluation of soil), to future excavation and
construction workers (evaluation of soil and groundwater), or to future offsite residents
(evaluation of groundwater). In accordance with OAR 340-122, unacceptable risk was
defined as follows:

e Hazard quotient (HQ) for individual noncarcinogenic COls in soil or groundwater
exceeding 1.0

e [Excess lifetime cancer risk (ELCR) for individual carcinogenic COls exceeding 1x10-¢ or
ELCR for multiple carcinogenic COIs exceeding 1x10-.

9.5.2 Screening Methodology

This screening assessment addresses exposures that may result under reasonably
anticipated potential future uses of the site and the surrounding areas. As described in
Section 9.4.5, potential future human exposure scenarios include the following:

e Future Occupational Workers: Potential exposure of future occupational workers to
COlIs in surface soil by incidental ingestion, dermal contact, and inhalation of dust
and/ or vapors. Potential exposure of indoor workers by inhalation following vapor
intrusion from soil and shallow groundwater, if volatile COIs were present.

e Future Construction Workers: Potential exposure of future construction workers to
COlIs in subsurface soil and onsite groundwater by incidental ingestion, dermal contact,
and inhalation of dust and/or vapors.

¢ Future Excavation Workers: Potential exposure of future excavation workers to COlIs in
subsurface soil and onsite groundwater by incidental ingestion, dermal contact, and
inhalation of dust and/or vapors.

¢ Future Offsite Residents: Potential exposure of future offsite residents to COls in offsite
groundwater by ingestion of tap water.

Exposure factors used for the first three scenarios are provided in Table 9-2, while the
exposure factors for the fourth scenario are provided in Appendix C of Risk-Based Decision
Making for the Remediation of Petroleum-Contaminated Sites (DEQ, 2003).

Screening Assumptions

Risk estimation requires numerous assumptions to describe potential exposure situations
and toxicological effects. This screening assessment assumes the default exposure and
toxicity factors used by DEQ (DEQ, 2003 and 2010a) in the generation of health protective
RBCs. Upper-bound exposure assumptions are used to estimate “reasonable maximum
exposure” (RME) conditions to provide a conservative estimate of exposure. The exposure
parameters used for generating reasonable maximum RBCs for the screening risk estimates
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are listed in Table 9-2. These default assumptions are taken from various DEQ and EPA
guidance documents.

RBCs for occupational workers are based on the assumption that a 70-kg adult would
contact surface soil for 250 days per year for 25 years. RBCs for the construction worker
scenario are based on the assumption that a 70-kg adult would contact subsurface soil for
250 days per year for 1 year. RBCs for the excavation worker scenario are based on the
assumption that a 70-kg adult would contact subsurface soil for 9 days per year for 1 year.

In addition, soil and groundwater were evaluated to address concerns regarding migration
of volatile contaminants from these media into indoor air. The assumptions and RBCs
provided in DEQ guidance in Risk-Based Decision Making for the Remediation of Petroleum
Contaminated Sites (DEQ, 2003 and 2010a) were used as a screening tool to estimate exposure
from these pathways.

Screening Methodology

This method evaluates the potential for risk posed by exposure to: (a) individual COls, (b)
multiple COIs simultaneously within a given medium, and (c) COlIs in multiple media.

Step 1 - COls are divided into two groups: carcinogens and noncarcinogens, although some
may fall into both. For each group, steps (b) and (c) below are completed.

Step 2 - Screening for identification of COPCs is done using the following equation:

Ri= Ci/RBGi Equation 4
Where:

Riis the risk posed by an individual contaminant
Ciis the EPC for “i” in a given medium, in mg/kg

RBCiis the risk-based concentration based on an ELCR of 1x10- for carcinogens or
based on a hazard quotient of 1 for noncarcinogens, in mg/kg

For carcinogens, any individual contaminant with R >1, requires further evaluation. DEQ
(2010) does not require a cumulative risk screen for carcinogens that are below RBCs.

For noncarcinogens, any individual contaminant with Ri>0.1, requires further
evaluation. In addition, further evaluation is needed when the sum of Ris for
multiple contaminants exceeds 1.

Step 3 - The final step of DEQ’s COPC screening human health evaluation considers risks
from exposure to multiple media, which applies to both carcinogens and noncarcinogens.
For receptors expected to be exposed to more than one medium, as described in the CSM
(Section 9.4.5), the summation of individual COI risk (Sum Ri) from each medium is
calculated. If the summation of Ri from multiple media exceeds 1, then it is identified as a
COPC. For example, occupational workers at the site may be exposed to both surface soil as
well as vapors emanating from soil and groundwaters3.

3 Note: This is the only multiple media exposure at NAC. However, few volatile organic compounds were detected at very low
levels in soil or groundwater. The vapor intrusion R is less than 0.0001.
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9.5.3 Initial HHRA

Summary of Results

The tabulated results from the initial HHRA are provided in Tables 9-4 through 9-8. This
initial HHRA was conducted for the NAC site in accordance with applicable DEQ and EPA
guidance. The resulting characterization of potential risk is expected to provide enough
information for informed decisions at this site. Based on the nature and extent of COI
concentrations observed during the RI, and considering current and reasonably anticipated
future land use conditions, area-specific risks posed to human health can be summarized as
described in the following sections.

Occupational Workers. Current and future occupational workers at NAC were evaluated for
potential exposure to COIs detected in the following:

e Soil
e Groundwater (vapors potentially migrating to indoor air)

For soil, cumulative ELCR estimates for FOI T and the Industrial Area (but not for FOI W)
exceed the DEQ cumulative ELCR threshold of 1 x 105 for the occupational worker exposure
scenario. FOI T, the Industrial Area, and FOI W exceed the individual COI ELCR threshold
of 1 x 10> Noncancer risk estimates were below the DEQ HQ threshold of 1. The following
COPCs were identified for the occupational worker exposure scenario in these areas, based
on the ELCR estimates:

e FOIT - Benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene
e FOIW - Benzo(a)pyrene

e Industrial Area - Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene

Lead levels in soil at all areas were below the RBC of 800 mg/kg and HHRA results indicate
that there are no unacceptable indoor air risks resulting from exposure to VOCs in soil or
groundwater.

Excavation Workers. Future excavation workers at NAC were evaluated for potential
exposure to COIs detected in the soil and onsite groundwater. Cumulative and individual
COI ELCR estimates for the Industrial Area are below the DEQ cumulative ELCR threshold
of 1 x 105 and individual COI ELCR threshold of 1 x 10-6. Noncancer risk estimates were
below the DEQ HQ threshold of 1. Lead levels in soil at all areas were below the RBC of
800 mg/kg.

The following COPCs were identified for the excavation worker exposure scenario FOI J,
based on one location where individual sample results exceeded the DEQ RBC:
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and
indeno (1,2,3-cd)pyrene.

Construction Workers. Future construction workers at NAC were evaluated for potential
exposure to chemicals detected in soil and onsite groundwater.
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Cumulative ELCR estimates for soil in the Industrial Area (but not for FOI T or FOI W)
exceed the DEQ threshold of 1 x 105 for the construction worker exposure scenario.
Noncancer risk estimates were below the DEQ HQ threshold of 1. The following COPCs
were identified for the construction worker exposure scenario in these areas, based on ELCR
estimates:

e FOI T—Benzo(a)pyrene in soil
¢ Industrial Area—Benzo(a)anthracene, benzo(a)pyrene, dibenzo(a,h)anthracene in soil

Lead levels in soil at all areas were below the RBC of 800 mg/kg.

The following COPCs were identified for the excavation worker exposure scenario FOI J,
based on one location where individual sample results exceeded the DEQ RBC:
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and
indeno (1,2,3-cd)pyrene.

Offsite Residents. Offsite residential exposure (via ingestion and dermal contact) to COls
detected in groundwater was evaluated, although no drinking water uses or drinking water
wells were identified within the S-, A-, and B-Aquifers with the LOF.

Noncancer risk estimates were below the DEQ HQ threshold of 1 and no carcinogens were
detected. A comparison between A- and B-Aquifer groundwater quality results for total and
WAD cyanide was made against the DEQ tap water residential screening level for hydrogen
cyanide of 0.022 mg/L (Table 9-8). This comparison is for general information purposes, as
total and WAD cyanide analyses report the sum of a wide range of cyanide compounds and
complexes in addition to hydrogen cyanide, including (depending on which method is
used) a variety of metallic cyanide complexes and the cyanide ion. Consequently, having a
total or WAD cyanide value above the hydrogen cyanide screening level is not a conclusive
indication of potential excess risk.

For example, among the Table 9-8 samples that contained both WAD cyanide and total
cyanide measurements above method reporting limits, more than 92 percent of the cyanide
in the total cyanide measurement is locked up in complexes that require use of a hot, strong
acid preparation step in the laboratory to liberate the cyanide so it could be measured using
the total cyanide method.

Similarly, because WAD cyanide analysis reports, in addition to hydrogen cyanide, metal
complexes (such as the majority of copper, nickel, zinc, and silver complexes as well as other
complexes with similarly low dissociation constants) along with cyanide ion, it is clear that
WAD cyanide results also would overestimate hydrogen cyanide concentrations. Stated
another way, one should expect hydrogen cyanide results to be a fraction of the reported
WAD cyanide results.

When one couples the low magnitude of the hydrogen cyanide screening level exceedance
for WAD cyanide in the A-Aquifer in Table 9-8 (less than a factor of two), with an
understanding that WAD cyanide reports a range of cyanide species in addition to
hydrogen cyanide, it is reasonable to conclude that the low levels of WAD cyanide reported
in A-Aquifer samples are unlikely to pose a risk to potential residential users of the aquifer.
The B-Aquifer WAD cyanide concentration was below the screening level for hydrogen
cyanide.
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Based on this evaluation, no COPCs are identified for offsite residential exposure to
groundwater.

Conclusions

The results of the initial HHRA indicated, based on DEQ’s regulatory criteria, potential risk
to future occupational workers from exposure to PAHs in soil at the facility. As a result,
supplemental soil samples were collected in March 2011 within three exposure areas
(Former Industrial Area, Area W, and Area T) to more fully account for the spatial
distribution of PAHs in soil (see Sections 6 and 7).

As stated above, individual groundwater concentrations were below their respective tap
water RBCs for the offsite residential scenario. However, perched groundwater sample
results for one of three samples were detected above RBCs for the construction and
excavation worker scenario. As stated in Section 8.1.2, remedial action was taken in 1996,
when the plant connected to the City of The Dalles sanitary sewer system, the former onsite
wastewater treatment plant was shut down and decommissioned. No verification samples
were collected as a part of the 1996 capping activities. In 2011, follow-up remedial action
was conducted and the cap was removed as soil was excavated down to 10 feet bgs.
Verification soil sample results at the base of the excavation showed no PAHs above
laboratory reporting limits or risk screening levels. Thus there is no potential risk associated
with the groundwater pathway and this pathway was not considered in the updated or final
HHRA.

9.54 Updated HHRA

The initial HHRA was updated with these new data and results were presented in the Risk
Assessment Update, Remedial Action Area Identification, and Proposed Remedy Reflecting
Supplemental Soil Analysis for PAHs (CH2MHILL, 2011b). The updated HHRA was

conducted for the NAC site in accordance with applicable DEQ and EPA guidance.

Summary of Results

Table 9-9 provides the revised summary statistics and EPC (90 percent UCL) on the mean)
calculated for each area. The tabulated results from the updated HHRA are provided in
Tables 9-10 through 9-13. The findings of this risk screening under current site conditions
(that is with the supplemental dataset and without remedial actions) were as follows:

e EPCs met DEQ’s regulatory threshold for noncarcinogens for each exposure scenario
and at each exposure area.

e EPCs met DEQ’s regulatory threshold for exposure to individual carcinogens (one in
one million excess cancer risk) and multiple carcinogens (one in 100,000 excess cancer
risk) for excavation workers without any remedial actions at each exposure area.

e EPCs met DEQ’s regulatory threshold for exposure to individual and multiple
carcinogens for construction workers at Areas T and W, but not at the Industrial Area.
The cumulative risk to multiple carcinogens for the Industrial Area was below one in
100,000; however the risk of exposure to an individual carcinogen (benzo(a)pyrene)
exceeded the one in one million regulatory threshold by a factor of 4 (4x10+).
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e EPCs met DEQ’s regulatory thresholds for exposure to individual and multiple
carcinogens for standard occupational workers at W, but not at Area T and the
Industrial Area.

e The cumulative risk for multiple carcinogens for occupational exposure in Area T
exceeded the regulatory threshold of one in 100,000 by a factor of 2 (2x10-5) and exceeded
it at the Industrial Area by a factor of 5 (5x10-%). The individual risk of occupational
worker exposure to individual carcinogens was below the regulatory threshold of one in
one million with the following exceptions:

Benzo(a)pyrene in Area T exceeded by a factor of 10 (1x10-%) and in the Industrial
area exceeded by a factor of 30 (3x10-)

— Benzo(b)fluoranthene in Area T exceeded by a factor of 2 (2x10-¢) and in the
Industrial Area exceeded by a factor of 6 (6x10-).

— Dibenzo (a,h) anthracene in Area T exceeded by a factor of 2 (2x10-¢) and in the
Industrial Area exceeded by a factor of 6 (6x10-).

— Benzo(a)anthracene met the regulatory threshold in Area T but in the Industrial Area
exceeded by a factor of 4 (4x10-).

— Indeno(1,2,3-cd)pyrene met the regulatory threshold in Area T but in the Industrial
Area exceeded by a factor of 2 (2x10-).

Conclusions

Table 9-16 compares ELCRs calculated for the original dataset in the initial and updated
HHRA. Only results for Area T and the Industrial Area are presented because EPCs
calculated for Area W data were at or below respective regulatory thresholds. Adding the
supplemental data and recalculating EPCs made little difference at Area T, because most
EPCs, when rounded to one significant digit in accordance with DEQ guidance, stayed the
same, with one PAH (dibenzo(a,h)anthracene for occupational exposure) increasing slightly
in calculated risk and another (benzo(a)pyrene for construction worker exposure)
decreasing slightly in risk. At the Industrial Area, each compound that exceeded its risk
threshold in the original dataset decreased in risk after adding the supplemental data
results, as did the two cumulative risk estimates. The degree of decrease, however, was
small enough that additional measures are anticipated in targeted locations to address the
identified risks.

The updated risk assessment confirmed that risk estimates for potential occupational
worker exposure to soil within Area T and the Former Industrial Area remained slightly
above acceptable DEQ risk levels for PAHs. Remedial action was not recommended in Area
T because the standard occupational worker exposure pathway was considered incomplete
and risk estimates for other worker scenarios (e.g., construction and excavation workers) are
below DEQ’s regulatory limits. However, interim remedial action was proposed and
implemented in the Former Industrial Area to reduce potential risk to human health
(CH2MHILL, 2011b).
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9.5.5 Final HHRA

Upon completion of remedial action described in Section 8 of this report, an assessment was
made of the residual risk to occupational workers by exposure to PAHs in soil within the
Former Industrial Area.

Summary of Results

Table 9-14 provides the revised summary statistics and EPCs calculated for each PAH
compound. The tabulated results from the final HHRA are provided in Table 9-15.

The final HHRA found that current site conditions in the Former Industrial Area did not
present unacceptable human health risk as defined by DEQ’s Human Health Risk Assessment
Guidance (DEQ, 2010). Risk estimates based on residual EPCs for all PAH compounds do not
exceed the regulatory limits described above. Benzo(a)pyrene had an EPC of 0.344 mg/kg.
This value is slightly above the concentration (0.27 mg/kg) equivalent to the individual
cancer risk threshold of one in one million; however, DEQ guidance (Section 3.4.1.3 of DEQ,
2010) states, “present cancer risks to only one significant digit to avoid implying
unwarranted precision. For instance, an ELCR of 1.3 x 106 should be presented as 1 x 10,
and would be considered an acceptable risk from exposure to an individual carcinogen.”
Therefore, an EPC of 0.344 mg/kg does not exceed the individual cancer risk threshold of
1x10-.

Conclusions

Table 9-16 compares the ELCR estimates calculated for the original dataset used in the
February 2011 Draft RI/RA Report (CH2MHILL, 2011a), with the inclusion of the
supplemental dataset used in the updated HHRA (CH2MHILL, 2011b) and with the
residual dataset presented in this final HHRA. Risk estimates for each individual PAH that
exceeded its risk threshold in the original dataset decreased after adding the supplemental
data results, as did the cumulative risk estimates. However, the updated risk estimate
remained above DEQ’s regulatory limits, confirming that remedial action was warranted.
Upon completion of remedial action in the Former Industrial Area, this residual risk
assessment demonstrated that concentrations of PAHs are now acceptable and consistent
with regulatory requirements.

9.6 Ecological Risk Assessment

The objectives of this ecological risk assessment (ERA) were to identify the likelihood of
adverse impacts on potential receptors from exposures to site-related chemicals. As
recommended by DEQ (1998, 2000b, and 2001b) and EPA (1997), this ERA was conducted
using a tiered approach. The results of a given tier are used to determine which of the
following recommendations can be made:

¢ No further ecological investigations at the site, or
e Continuation of the risk assessment process at the next level, or
e Undertake a remedial action

The first tier of the ERA process, a Scoping Assessment (DEQ, 1998), is a conservative,
qualitative determination of whether there is any reason to believe that ecological receptors
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or exposure pathways are present or potentially present at or in the LOF. The primary
purpose of Scoping is to identify those areas that are obviously devoid of ecological
exposures.

The second tier of the ERA process, a Screening Assessment (DEQ, 2001b), builds on the
results of Scoping and initiates the process of problem formulation for the site. Its objectives
are to:

a. Construct a site description based on information from site visits and/or surveys, the
existing literature, any prior preliminary assessments, and site history (including past
and present uses).

b. Identify site-specific ecologically important receptors, relevant and complete exposure
pathways between each source medium of concern and these receptors, and COlIs from
potential exposure areas associated with the site.

c. Discuss how the physiochemical and toxicological properties of each COI may influence
exposure pathways and possible adverse effects.

d. Define ecologically appropriate assessment endpoints.

e. Establish potential links between COIs and responses in site-specific receptors by means
of a preliminary CSM.

f. Make an initial evaluation of the potential for site-related risk and determine whether
chemicals of potential ecological concern (CPECs) need to be evaluated further.

9.6.1 Scoping Assessment

The Scoping assessment was conducted in accordance with DEQ Guidance for Ecological Risk
Assessment: Level I Scoping, November 1998. The results are provided in Appendix L.

CH2M HILL conducted a site reconnaissance visit on December 14, 2010, which provided
the basis for the information and photographic documentation for Scoping.

As identified in the CSM (Section 9.4), Scoping indicated that ecological exposure pathways
considered possible at the site and within the LOF included the following:

e Direct contact with surface soil in areas around the site that contain suitable habitat for
terrestrial mammals, birds, invertebrates, and plants, Considering the poor-quality
habitat at FOI T and the majority of the LOF (occupied by the former Industrial Area),
along with the lack of contaminant sources in the Southern Properties and the
previously remediated FOI U, these exposures would be limited to soil present in FOI W

e Uptake of site-related chemicals via the food chain, by higher trophic-level receptors (for
example, mammals and birds) using FOI W

Given the presence of ecological resources in the LOF, the presence of COls in
environmental media, and the possibility of complete exposure pathways, the results of
Scoping indicated that additional ecological evaluation was warranted. However, FOI W
was identified as the only area of the property where complete ecological exposure
pathways could occur.

9-18 ES122210223417PDX
FINAL REPORT





9.0 RISK ASSESSMENTS

A Screening Assessment was used to determine whether measured potential contaminant
concentrations are high enough to warrant further evaluation in an ecological risk
assessment.

9.6.2 Screening Assessment

This Screening Assessment includes a screening of chemicals detected in relevant exposure
media at FOI W. Areas of the NAC site devoid of vegetation (e.g., graveled) or those that do
not contain site-related COls (e.g., Southern Portion) were not evaluated in this Screening
Assessment.

Habitats and Ecological Receptors

Habitat types at the NAC site and wildlife potentially using these habitats are described in
Section 9.4.

Chemicals of Interest

At the NAC site, ecological receptors may be exposed to COls released to soil by factors
such as historical site uses or migration from nearby industrial activities. On the basis of the
historical evaluations and site processes, the primary COls identified include metals, PAHs,
and fluoride.

Soil samples collected from low points in FOI W are considered representative of potential
exposure to wildlife. These soil samples also provide conservative estimates of
concentrations to which aquatic wildlife could potentially be exposed.

Candidate Assessment Endpoints

A Screening Assessment is used to identify potential assessment endpoints, which is an
entity (i.e., the ecological receptor) and one or more of its measurable attributes (e.g., its
survival or reproduction). Attributes should be selected so as to be measurable, either
directly (e.g., toxicity testing) or indirectly (e.g., literature values, models). These measures
are categorized as “measures of effect,” “measures of exposure,” and “measures of
ecosystem and receptor characteristics.” (EPA, 1998). For this Screening Assessment, these
measures were as follows:

e Measures of exposure are quantitative or qualitative indicators of a COls occurrence and
movement in the environment in a way that results in contact with the assessment
entity. For example, chemical concentrations detected in surface soil serve as a measure
of exposure to terrestrial mammals that could use the NAC site.

e Measures of effect are measurable adverse changes in an attribute of an assessment
endpoint (or its surrogate) in response to a chemical to which it is exposed. For example,
DEQ has published screening benchmarks for mammals, which serve as conservative
indicators of when mammalian populations may be adversely affected.

e Measures of characteristics are measurable factors that influence the behavior and
location of entities selected as assessment endpoints, the distribution of a COI, and life
history characteristics of the receptor or its surrogate that may affect exposure or
response to the COL. For example, the quality and extent of suitable habitat can strongly
influence the likelihood that a receptor will be exposed to a COL
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The candidate assessment endpoints identified for the NAC site, and the corresponding
measures of exposure and effect, are summarized in Table 9-17.

Measure of Exposure (Exposure Point Concentrations)

EPCs in soil were calculated as the lesser of either the maximum value or the 90 percent
UCL, as described in Section 9.3.3. EPCs for FOI W soil are provided in Table 9-3. For
groundwater, maximum detected concentrations detected in the S-Aquifer at wells nearest
to the Columbia River and Chenoweth Creek were used as the EPC (see Table 9-18).

Measures of Effect (Screening Benchmarks)

As recommended in DEQ guidance (DEQ, 2001b), soil concentrations were directly
compared with levels at or below which adverse effects are not believed to be possible. Data
collected from FOI W soil were compared to the following screening benchmarks:

e DEQ Level II Soil SLVs protective of terrestrial bird and mammal populations directly
exposed to soil (DEQ, 2001a)

e DEQ Level Il Soil SLVs protective of plants (DEQ, 2001a)
e DEQ Level Il Soil SLVs protective of invertebrates (DEQ, 2001a)

Groundwater data collected in the S-Aquifer at wells nearest to the Columbia River and
Chenoweth Creek were compared to the site-specific screening benchmarks for aquatic life.

Screening Results

Terrestrial Mammals and Birds. Table 9-19 compares soil COI concentrations with applicable
Level I SLVs. This comparison indicates that no surface soil EPCs exceeded DEQ SLVs
considered protective of mammals. As shown in Table 9-19, the surface soil EPC for
selenium (13.8 mg/kg) slightly exceeds DEQ SLVs considered protective of bird
populations (10 mg/kg); however, when its hazard quotient is rounded to 1 significant digit
per DEQ guidance, it equates to an acceptable value of 1.

Terrestrial Invertebrates. Table 9-19 compares soil COI concentrations with applicable Level
II SLVs. This comparison indicated that no surface soil EPCs exceeded DEQ SLVs
considered protective of terrestrial invertebrates.

Terrestrial Vegetation. Table 9-19 compares COI concentrations in soil with applicable Level
II SLVs. This comparison indicated that only the selenium surface soil EPC exceeds DEQ
SLVs considered protective of plants, as well as applicable background levels. As shown in
Table 9-19, the surface soil EPCs for selenium (13.7 mg/kg) slightly exceed the DEQ SLV
considered protective of plant communities (5 mg/kg). However, the original source of the
selenium SLV (Efroymson et al., 1997) cautioned that there is low confidence in this
selenium screening value.

Aquatic Organisms. Table 9-18 compares groundwater concentrations with applicable
aquatic screening levels. These comparisons indicate that COI concentrations in
groundwater potentially migrating to offsite surface water are, without consideration of
attenuation, all below screening levels with the exception of fluoride at monitoring well
MW-21s and free cyanide at monitoring well MW-32s. If attenuation is taken into
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consideration, the COI concentrations at MW-21s and MW-32s are also determined to be
below screening levels.

At monitoring well MW-21s, the attenuation evaluation of temporal and spatial changes
presented in Section 7.2, indicates that COI concentrations at MW-21s currently are below
screening levels.

At MW-32s, where completion of remedial activities in the early 1990s is coupled with a
much greater potential distance for spatial attenuation (1,130 feet versus 118 feet; see

Table 9-18), discharge of free cyanide to the Columbia River above its aquatic screening
level is highly unlikely, given the expected spatial and temporal attenuation over time. In
addition it is uncertain whether the S-Aquifer physically extends to the Columbia River, as
the topographic slope from NAC property to the river suggests that all or a portion of the
S-Aquifer has been removed by erosion. Any S-Aquifer groundwater that does flow to the
river likely discharges to a cliff face above the river stage, which would promote very
efficient mixing with surface water.

At DEQ's request, a stormwater sample was collected from Outfall 001 on February 22, 2012,
and analyzed for selenium. No selenium was detected with a method reporting limit of
0.001 mg/L, which is below DEQ’s aquatic ecological screening value for selenium of

0.005 mg/L.

9.6.3 Conclusions

This ecological assessment for the NAC site was conducted in accordance with DEQ
guidance, focusing on the site-related COls, receptors, and areas where the greatest
potential for ecological exposure would be expected. The resulting characterization is
expected to provide enough information to inform decisions at the NAC site.

The likelihood for adverse effects in terrestrial wildlife potentially exposed to site-related
constituents in soil is low. Selenium levels measured in soil samples at FOI W were detected
above screening levels protective of plants. However, given the current and expected future
industrial uses at the site, plants are likely to experience significant physical stresses
unrelated to selenium. In addition, the significance of exceeding the plant screening level is
uncertain due to the limited dataset used to derive the benchmark and the low confidence in
its applicability.

The likelihood for adverse effects in aquatic receptors potentially exposed to site-related
constituents in groundwater is low. Allowing for spatial and temporal attenuation,
discharge of fluoride or free cyanide to the Columbia River above its aquatic screening level
is highly unlikely. Any free cyanide discharged to surface water will form volatile hydrogen
cyanide (HCN) and rapidly leave the water body via evaporation. With aeration in river
water, the volatilization half-life of HCN is approximately 10 and 50 hours (ATSDR, 2006).
Any free cyanide entering surface waters is therefore not expected to remain at
concentrations above screening levels long enough to pose a threat to aquatic receptors.

A stormwater sample collected from Outfall 001 on February 22, 2012, and analyzed for
selenium indicates that selenium in stormwater is below DEQ’s aquatic ecological screening
value and does not pose a risk to the environment.
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9.7 Uncertainty Analysis

Screening assessments rely on various assumptions and compensatory practices (e.g.,
uncertainty factors) that are generally intended to be conservative and to err on the side of
protectiveness. While such assessments can understate risks, they are much more likely to
overstate them. In general, risk estimates are subject to uncertainty from a variety of
sources, including the following;:

e Sampling, analysis, and data evaluation
e Transport and fate estimation
e Exposure estimation

e Effects estimation (toxicological data)

9.71 Sampling, Analysis, and Data Evaluation

Uncertainty associated with sampling and analysis includes the variability (standard error)
inherent in the analysis, the representativeness of the samples, sampling errors, and the
heterogeneity of the sample matrix. The degree to which sample collection and analyses
reflect real EPCs relative to time and space in part determines the reliability of the risk
estimates. All constituents detected in samples representing current conditions (including
estimated detections) were included in the risk assessment. Because exposures are not likely to
be limited solely to the potentially higher concentration areas that were the focus of the
sampling during the RI, the initial risk estimates were biased toward values higher than those
that actually occur; particularly because a large fraction of the Industrial Area, where the
reduction building was formerly located, contains clean fill (crushed concrete covered by
imported native soils). The updated Risk Assessment was conducted to reduce this bias by
providing better spatial coverage of the Industrial Area.

Additional uncertainty results from the lack of current A- and B-Aquifer groundwater
quality data at the site. The risk assessment relies on historical water quality conditions and
trends from LMC’s monitoring network as well as offsite data from drinking water wells
reported to the Oregon Department of Health to understand site risks.

9.7.2 Transport and Fate

This risk assessment makes simplifying assumptions about environmental transport and
fate of COPCs/CPECs: for example, that no chemical loss or transformation has occurred
since the samples were collected or that any will occur in the future. For the shallow
groundwater to surface water pathway, the risk assessment relies on historical groundwater
quality data, instead of current data, to evaluate potential constituent mobilization toward
surface water. This approach for evaluating COPC fate and transport for this pathway is
sufficient, given both the spatial and temporal attenuation observed in historical water
quality concentrations.

9.7.3 Exposure Estimation

The estimation of exposure requires many assumptions. There are uncertainties regarding
likelihood of exposure, concentrations of contaminants at exposure points, and periods of
exposure. Exposure parameters selected for screening are intended to be conservative. For
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example, SLVs protective of avian species assume that birds are nonmigratory, have a small
foraging area, and incidentally ingest up to 20 percent soil in their diet, which leads to a
highly conservative estimation of exposure for most birds. Since the SLV used for the
screening assessment conservatively assumes that all wildlife exposure is limited to the
small area of FOI W (less than 6 acres) where ecological exposures are possible, exceedance
of some of the screening levels is not surprising. The screening results summarized above
are based on the highly conservative assumption that ecological receptors constantly receive
all their food from FOI W located on NAC property north of the CERCLA landfill. The
habitat in and around FOI W is defined as desert low shrub-steppe. Diversity of food
sources is low and raptors consuming small mammals or reptiles are the most plausible
avian users. When considering the documented foraging areas (see Table 9-20) for potential
avian species expected to forage in the habitat at FOI W (for example, northern harrier,
kestrel, and red-tailed hawk), the overall exposure from onsite areas would be significantly
lower.

From the human health perspective, an example related to the likelihood of exposure is the
potential exposure pathway of construction and excavation workers to shallow
groundwater. Based on the documented groundwater flow characteristics described in this
RI, hydraulic gradients in the perched zone and shallow-aquifer are predominantly
downward to the underlying deeper aquifers (with flow impeded by low vertical hydraulic
conductivity). The perched zone is situated on top of the basalt in areas where the depth to
basalt is greatest, while the Shallow Aquifer is within the basalt. Construction and
excavation worker exposure to groundwater is assumed to be limited to the perched zone,
which is locally saturated on a seasonal basis.

9.7.4 Effects Estimation (toxicological data)

Uncertainties in toxicological data can also influence the reliability of risk management
decisions. Toxicity values used for quantifying risk in this assessment have varying levels of
confidence that affect the usefulness of the resulting risk estimates. Sources of uncertainty
associated with toxicity values used in the toxicity assessment include the following;:

e Extrapolation of dose-response data derived from high dose exposures in laboratory
animals to adverse health effects that may occur at much lower exposure levels seen in
the environment

e Extrapolation of dose-response data derived from short-term tests to predict effects of
chronic exposures

e Extrapolation of dose-response data derived from animal studies to predict effects on
humans

e Extrapolation of dose-response data from homogeneous populations to predict effects
on the general population

The levels of uncertainty associated with the RfDs for the COPCs (as judged by EPA) are
expressed as uncertainty factors and modifying factors. As previously stated, models that
extrapolate toxicological data between species, doses, and/or exposure duration also
contribute to uncertainty.
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Dermal exposures are different from oral exposures because not all of a constituent that
comes into contact with a person’s skin travels across the various layers of epidermal tissue,
as indicated by a skin permeability factor, and because the toxic effects produced from this
route of exposure may not be the same as when the constituent is ingested. In lieu of
available toxicity values for the dermal route, this HHRA uses oral toxicity values to
estimate the effects of dermally available constituents. This may result in an underestimate
or an overestimate of risks, depending on whether a constituent is more or less toxic by the
dermal route versus by ingestion.

There is conservatism inherent in the ecological screening evaluation. For example, the
toxicity reference values used to develop the ecological SLVs are typically based on no
observed adverse effect levels (NOAELs). Actual toxicity is expected within the range
between a NOAEL and the lowest observed adverse effect level (LOAEL). In addition, some
benchmarks are based on limited datasets and species. As a result, the confidence in the
benchmarks is low (such as for plant benchmarks for vanadium and selenium).

Another uncertainty for the risk assessment is the bioavailability of the forms of inorganic
constituents that occur in soil at the site. Site-specific bioavailability data were unavailable
for all detected chemicals. This assessment conservatively assumes that bioavailability from
soil is the same as that in the toxicological studies from which the toxicity values were
derived. Depending on whether the chemical form at the site is less or more bioavailable
than assumed, actual risk would be proportionately lower or higher, respectively. For
example, the selenium plant benchmark is derived from studies using sodium selenite,
which is highly water soluble form of selenium. Because it is unlikely that all selenium
measured at the site would be in this form, exposure and toxicity are likely overstated using
the default plant SLV.

As noted in Section 9.5.3 (Initial HHRA), the only available tap water screening level for
cyanide for use in evaluating potential offsite exposure to A- and B-Aquifer groundwater is
for a single cyanide species (hydrogen cyanide). By contrast, the analytical methods
typically used for site characterization purposes (such as total cyanide and WAD cyanide),
report a wide range of cyanide species in addition to hydrogen cyanide. An average of more
than 92 percent of the cyanide species in water samples from the A- and B-Aquifers, for
example, were strong metal complexes that could not be dissociated using a weak acid
preparation. Similarly, the concentration of a single cyanide species (hydrogen cyanide) is
expected to be a fraction of the WAD cyanide concentration, since WAD cyanide reports a
range of metal complexes in addition to cyanide ion and hydrogen cyanide. Although the
lack of an accepted screening level from EPA or DEQ for either total or WAD cyanide
represents an uncertainty, it can be concluded that comparison of WAD cyanide results to a
hydrogen cyanide screening level would overstate the potential risk.
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TABLE 9-1a

Samples Used in the Initial Risk Assessment
Northwest Aluminum Company , The Dalles, Oregon

Top Hypothetical Industrial/
Sample Depth  Bottom Future Office Construction Wwildlife/ Plants /

Media Exposure Area Location Station 1D Sample ID Sample Date  Type (ft) Depth (ft) Resident Worker /Excvation Worker Invertebrates
Surface soil T Section 1 Parcel 3_Center SS-T1 SST10501 12-Aug-08 N 0 0.5 X X X

Surface soil T Section 1 Parcel 3_Center SS-T1 SST12501 12-Aug-08 N 2 2.5 X X X

Surface soil T Section 1 Parcel 3_Center SS-T2 SST20501 12-Aug-08 N 0 0.5 X X X

Surface soil T Section 1 Parcel 3_Northwest Corner SS-T3 SST30501 12-Aug-08 N 0 0.5 X X X

Surface soil T Section 1 Parcel 3_Northwest Corner SS-T3 SST32501 12-Aug-08 N 2 2.5 X X X

Surface soil T Section 1 Parcel 3_Northeast Corner SS-T4 SST40501 12-Aug-08 N 0 0.5 X X X

Surface soil T Section 1 Parcel 3 South Corner SS-T5 SST50501 12-Aug-08 N 0 0.5 X X X

Surface soil W Former Landfill Runoff Areas_South Side SS-w1 SSW10501 08-Aug-08 N 0 0.5 X X X X
Surface soil w Former Landfill Runoff Areas_South Side SS-W1 SSW12501 08-Aug-08 N 2 2.5 X X X X
Surface soil W Former Landfill Runoff Areas_East Side SS-w2 SSwW20501 08-Aug-08 N 0 0.5 X X X X
Surface soil W Former Landfill Runoff Areas_East Side SS-W2 SSW22501 08-Aug-08 N 2 2.5 X X X X
Surface soil W Former Landfill Runoff Areas_West Side SS-w3 SSW30501 08-Aug-08 N 0 0.5 X X X X
Surface soil W Former Landfill Runoff Areas_West Side SS-W3 SSW32501 08-Aug-08 N 2 2.5 X X X X
Surface soil W Former Landfill Runoff Areas North Side SS-W4 SSW40501 08-Aug-08 N 0 0.5 X X X X
Soil Remaining Site  Above Petroleum Storage Tank_Adjacent to Ore Unloa SS-L2 SSL22501 12-Aug-08 N X X X

Soil Remaining Site  Metal Storage Area_Southwest Corner SS-Al SSA12501 07-Aug-08 N 2 25 X X X

Soil Remaining Site Metal Storage Area_Southeast Corner SS-A3 SSA3R2-0 13-Oct-10 N X X X

Soil Remaining Site  Above Petroleum Storage Tank_SE Side SS-ASTO03 SS-AST03-032609 26-Mar-09 N 0 0.5 X X X

Soil Remaining Site Above Petroleum Storage Tank_SE Side SS-AST03  SS-AST03-032609-2  26-Mar-09 N 2 2.5 X X X

Soil Remaining Site  Former Bath Recovery Area_North Side SS-B2 SSB22501 07-Aug-08 N 2 25 X X X

Soil Remaining Site North Ditch_East Side SS-C1 SSC1R2-0 13-Oct-10 N X X X

Soil Remaining Site  North Ditch_Center SS-C2 SSC22501 12-Aug-08 N 1 15 X X X

Soil Remaining Site North Ditch_West Side SS-C3 SSC30501 12-Aug-08 N 0 0.5 X X X

Soil Remaining Site  North Ditch_East Side SS-C4R SSC4R3-0 09-Nov-10 N 0 0 X X X

Soil Remaining Site Former Cathode Handling Area_center SS-D1 SSD12501 08-Aug-08 N 2 2.5 X X X

Soil Remaining Site  Discharge Channel SS-D1-T01 SS-D1T01-032609 26-Mar-09 N 0 0.5 X X X

Soil Remaining Site Discharge Channel SS-D1-T02 SS-D1T02-032609 26-Mar-09 N 0 0.5 X X X

Soil Remaining Site  Discharge Channel SS-D1-T03 SS-D1T03-032609 26-Mar-09 N 0 0.5 X X X

Soil Remaining Site Discharge Channel SS-D1-T04 SS-D1T04-032609 26-Mar-09 N 0 0.5 X X X

Soil Remaining Site  Discharge Channel SS-D1-T05 SSD1TO5R2 22-Oct-10 N X X X

Soil Remaining Site Discharge Channel SS-D1-T06 SSD1T06 R2 29-Oct-10 N X X X

Soil Remaining Site  Carbon Plant_West Side-Adjacent to Pitch Plant SS-E5R SSE5R2-0 13-Oct-10 N 0 0.5 X X X

Soil Remaining Site Former Salvage Area SS-H3 SS-H01-032609 26-Mar-09 N X X X

Soil Remaining Site  Former Salvage Area SS-H2 SSH22501 08-Aug-08 N 2 2.5 X X X

Soil Remaining Site Cathode Wash Area_Northwest Corner SS-1 SSI112501 08-Aug-08 N 2 2.5 X X X

Soil Remaining Site  Cathode Wash Area_Northeast Corner SS-12 SSI122501 08-Aug-08 N 2 25 X X X

Soil Remaining Site Cathode Wash Area_East Side SS-I3 SSI30501 08-Aug-08 N 0 0.5 X X X

Soil Remaining Site  Cathode Wash Area_East Side SS-13 SSI132501 08-Aug-08 N 2 25 X X X

Soil Remaining Site Cathode Wash Area_West Side SS-14 SSI42501 08-Aug-08 N 2 2.5 X X X

Soil Remaining Site  Above Petroleum Storage Tank_Adjacent to Ore Unloa SS-L2 SSL20501 12-Aug-08 N X X X

Soil Remaining Site Ore Unloading Area SS-OUA01 SS-OUA01-032609 26-Mar-09 N 0 0.5 X X X

Soil Remaining Site Ore Unloading Area SS-OUA02  SS-OUA02-032609 26-Mar-09 N 0 0.5 X X X

Soil Remaining Site East Recycle Pond SS-Q3 SSQ30501 23-Oct-08 N 0 0.5 X X X

Soil Remaining Site  East Recycle Pond SS-Q1 SSQ10501 23-Oct-08 N 0 0.5 X X X

Soil Remaining Site East Recycle Pond SS-Q2 SSQ20501 23-Oct-08 N 0 0.5 X X X

Soil Remaining Site  East Recycle Pond SS-Q2 SSQ22501 23-Oct-08 N 2 25 X X X

Soil Remaining Site East Recycle Pond SS-Q3 SSQ32501 23-Oct-08 N 2 2.5 X X X

Soil Remaining Site  West Recycle Pond SS-Q4 SSQ40501 04-Nov-08 N 0 0.5 X X X

Soil Remaining Site West Recycle Pond SS-Q5 SSQ50501 04-Nov-08 N 0 0.5 X X X

Soil Remaining Site  West Recycle Pond SS-Q6 SSQ60501 04-Nov-08 N 0 0.5 X X X

Soil Remaining Site Former Lined Evaporation Pond_East Side-Center SS-S1 SSS12501 11-Aug-08 N X X X

Soil Remaining Site  Former Lined Evaporation Pond_East Side-Center SS-S1 SSS10501 11-Aug-08 N X X X

Soil Remaining Site Former Lined Evaporation Pond_Northwest corner SS-S2 SSS20501 11-Aug-08 N X X X

Soil Remaining Site Former Lined Evaporation Pond_North Side SS-S3 SSS30501 11-Aug-08 N X X X

Soil Remaining Site Former Lined Evaporation Pond_Southwest Quadrant SS-S4 SSS40501 11-Aug-08 N X X X

Soil Remaining Site Underground Storage Tank UST-01 SS-UST-01 18-Nov-08 N X X X
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TABLE 9-1a

Samples Used in the Initial Risk Assessment
Northwest Aluminum Company , The Dalles, Oregon

Top Hypothetical Industrial/
Sample Depth  Bottom Future Office Construction Wwildlife/ Plants /
Media Exposure Area Location Station 1D Sample ID Sample Date  Type (ft) Depth (ft) Resident Worker /Excvation Worker Invertebrates
Soil Remaining Site  Wastewater Treatment Plant WWT-01 SS-WWT-0-0.5 18-Nov-08 N 0 0.5 X X X
Soil Remaining Site  Wastewater Treatment Plant WWT-01 SS-WWT-1-2 18-Nov-08 N 2 2.5 X X X
Soil Remaining Site  Wastewater Treatment Plant WWT-02 SS-WWT2-0-0.5 18-Nov-08 N 0 0.5 X X X
Soil Remaining Site  Wastewater Treatment Plant WWT-02 SS-WWT2-1-2 18-Nov-08 N 2 25 X X X
Soil Remaining Site Metal Storage Area_Southwest Corner SS-Al SSA10501 07-Aug-08 N 0 0.5 X X X
Soil Remaining Site  Metal Storage Area_Northwest Corner SS-A2 SSA20501 07-Aug-08 N 0 0.5 X X X
Soil Remaining Site Metal Storage Area_Northwest Corner SS-A2 SSA22501 07-Aug-08 N 2 2.5 X X X
Soil Remaining Site  Metal Storage Area_Northeast Corner SS-A4 SSA40501 07-Aug-08 N 0 0.5 X X X
Soil Remaining Site Metal Storage Area_Northeast Corner SS-A4 SSA42501 07-Aug-08 N 2 2.5 X X X
Soil Remaining Site  Former Bath Recovery Area_West Side SS-B1 SSB10501 07-Aug-08 N 0 0.5 X X X
Soil Remaining Site Former Bath Recovery Area_North Side SS-B2 SSB20501 07-Aug-08 N 0 0.5 X X X
Soil Remaining Site  Former Bath Recovery Area_South Side SS-B3 SSB30501 07-Aug-08 N 0 0.5 X X X
Soil Remaining Site Former Bath Recovery Area_South Side SS-B3 SSB32501 07-Aug-08 N 2 2.5 X X X
Soil Remaining Site  North Ditch_Center SS-C2 SSC20501 12-Aug-08 N 0 0.5 X X X
Soil Remaining Site North Ditch_West Side SS-C3 SSC32501 12-Aug-08 N 1 1.5 X X X
Soil Remaining Site  Former Cathode Handling Area_center SS-D1 SSD10501 08-Aug-08 N 0 0.5 X X X
Soil Remaining Site Former Cathode Handling Area_East Side SS-D2 SSD20501 08-Aug-08 N 0 0.5 X X X
Soil Remaining Site Former Cathode Handling Area_East Side SS-D2 SSD22501 08-Aug-08 N 2 25 X X X
Soil Remaining Site Carbon Plant_Southeast Corner SS-E3 SSE30501 11-Aug-08 N 0 0.5 X X X
Soil Remaining Site  Carbon Plant_Southeast Corner SS-E3 SSE32501 11-Aug-08 N 2 25 X X X
Soil Remaining Site Carbon Plant_Southwest Corner SS-E4 SSE40501 11-Aug-08 N 0 0.5 X X X
Soil Remaining Site  Carbon Plant_Southwest Corner SS-E4 SSE42501 11-Aug-08 N 2 25 X X X
Soil Remaining Site Former Salvage Area SS-H1 SSH10501 08-Aug-08 N 0 0.5 X X X
Soil Remaining Site  Former Salvage Area SS-H2 SSH20501 08-Aug-08 N 0 0.5 X X X
Soil Remaining Site Cathode Wash Area_Northwest Corner SS-I1 SSI110501 08-Aug-08 N 0 0.5 X X X
Soil Remaining Site  Cathode Wash Area_Northeast Corner SS-12 SSI120501 08-Aug-08 N 0 0.5 X X X
Soil Remaining Site Cathode Wash Area_West Side SS-14 SSI140501 08-Aug-08 N 0 0.5 X X X
Soil Remaining Site  Cathode Wash Area_South Side SS-15 SSI50501 08-Aug-08 N 0 0.5 X X X
Soil Remaining Site East Recycle Pond SS-Q1 SSQ12501 23-Oct-08 N 2 2.5 X X X
Soil Remaining Site  Carbon Plant_Northeast Corner SS-E1R SSE1R-05 10-Jun-10 N 0 0.5 X X X
Soil Remaining Site Carbon Plant_East Side-Adjacent to Pitch Plant SS-E2R SSE2R-05 10-Jun-10 N 0 0.5 X X X
Soil Remaining Site  Carbon Plant_West Side-Adjacent to Pitch Plant SS-E5R SSE5R-2 10-Jun-10 N 2 25 X X X
Soil Remaining Site North Ditch_Center SS-C5R SSC5R-05 10-Jun-10 N 0 0.5 X X X
Soil Remaining Site  North Ditch_Center SS-C5R SSC5R-2 10-Jun-10 N 2 2.5 X X X
Soil Remaining Site North Ditch_West Side SS-C6R SSC6R-05 16-Jun-10 N 0 0.5 X X X
Soil Remaining Site  North Ditch_West Side SS-C6R SSC6R-2 16-Jun-10 N 2 2.5 X X X
Soil Remaining Site Carbon Plant_Northeast Corner SS-E1R SSE1R-2 10-Jun-10 N 2 2.5 X X X
Soil Remaining Site  Carbon Plant_East Side-Adjacent to Pitch Plant SS-E2R SSE2R-2 10-Jun-10 N 2 25 X X X
Soil Remaining Site Carbon Plant_Northwest Corner SS-E6R SSE6R-05 10-Jun-10 N 0 0.5 X X X
Soil Remaining Site  Carbon Plant_Northwest Corner SS-E6R SSE6R-2 10-Jun-10 N 2 25 X X X
Soil Remaining Site Above Ground Petroleum Storage Tank_Next to Rectif SS-L1R SSL1R-05 16-Jun-10 N X X X
Soil Remaining Site Above Ground Petroleum Storage Tank_Next to Rectif SS-L1R SSL1R-2 16-Jun-10 N X X X
Soil Remaining Site Metal Storage Area_Southwest Corner SS-Al SS-A1-032609 26-Mar-09 N 0 0.5 X X X
Soil Remaining Site  Former Bath Recovery Area_South Side SS-B3 SS-B3-032609 26-Mar-09 N 0 0.5 X X X
Soil Remaining Site Former Cathode Handling Area SS-D1 SS-D01-032609 26-Mar-09 N 0 0.5 X X X
Soil Remaining Site  Carbon Plant_Southwest Corner SS-E4 SS-E4-032609 26-Mar-09 N X X X
Soil Remaining Site Cathode Wash Area_East Side SS-I3 SS-13-032609 26-Mar-09 N 0 0.5 X X X
Soil Remaining Site  Above Ground Petroleum Storage Tank SS-L2 SS-L2-032609 26-Mar-09 N X X X
Soil Remaining Site Former Lined Evaporation Pond_Southwest Quadrant SS-S4 SS-54-032609 26-Mar-09 N X X X
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TABLE 9-1a
Samples Used in the Initial Risk Assessment
Northwest Aluminum Company , The Dalles, Oregon

Top Hypothetical Industrial/

Sample Depth  Bottom Future Office Construction Wwildlife/ Plants /
Media Exposure Area Location Station ID Sample ID Sample Date  Type (ft) Depth (ft) Resident Worker /Excvation Worker Invertebrates
Groundwater A-Aquifer MW-13A 3/23/2007 N1 X X
Groundwater A-Aquifer MW-7A 3/23/2007 N1 X X
Groundwater A-Aquifer MW-12A 3/19/2009 N1 X X
Groundwater A-Aquifer MW-13A 3/19/2009 N1 X X
Groundwater A-Aquifer MW-6AA 3/20/2009 N1 X X
Groundwater A-Aquifer MW-6AA 3/20/2009 N1 X X
Groundwater B-Aquifer MWR-7A 3/19/2009 N1 X X
Groundwater Perched East Sump Aluminum Reduction Building (Grab Sump Sample) GWAREO1 9/5/2008 N1
Groundwater Perched West Sump Aluminum Reduction Building (Grab Sump Sample) GWARWO01 9/5/2008 N1
Groundwater Perched Hard Pitch Building (Sample from Wall Leak) GWHPBO01 9/5/2008 N1
Groundwater Perched Ore Unloading Area (Grab Sump Sample) GWOREO1 9/5/2008 N1
Groundwater Perched Underground Storage Tank (Grab Groundwater Sample) WS-UST-01 11/18/2008 N1 X
Groundwater Perched Wastewater Treatment Plant (Grab Groundwater Sample) WS-WWT-01 11/18/2008 N1 X
Groundwater Perched Vicinity of Wastewater Treatment Plant (Grab Groundwater Sample) WS-WWT-2 11/18/2008 N1 X
Groundwater S-Aquifer MW-101 3/26/2009 N1 X
Groundwater S-Aquifer MW-101 11/12/2009 N1 X
Groundwater S-Aquifer MW-101 3/31/2010 N1 X
Groundwater S-Aquifer MW-101 6/10/2010 N1 X
Groundwater S-Aquifer MW-101 10/5/2010 N1 X
Groundwater S-Aquifer MW-102 1/6/2010 N1 X
Groundwater S-Aquifer MW-102 3/31/2010 N1 X
Groundwater S-Aquifer MW-102 6/9/2010 N1 X
Groundwater S-Aquifer MW-102 10/5/2010 N1 X
Groundwater S-Aquifer MW-103 1/6/2010 N1 X
Groundwater S-Aquifer MW-103 3/31/2010 N1 X
Groundwater S-Aquifer MW-103 6/9/2010 N1 X
Groundwater S-Aquifer MW-103 10/5/2010 N1 X
Groundwater S-Aquifer MW-104 1/6/2010 N1 X
Groundwater S-Aquifer MW-104 3/31/2010 N1 X
Groundwater S-Aquifer MW-104 6/9/2010 N1 X
Groundwater S-Aquifer MW-104 10/5/2010 N1 X
Groundwater S-Aquifer MW-23S 3/22/2007 N1 X
Groundwater S-Aquifer MW-27S 3/24/2007 N1 X
Groundwater S-Aquifer MW-37S 3/22/2007 N1 X
Groundwater S-Aquifer MW-40S 3/23/2007 N1 X
Groundwater S-Aquifer MW-41S 3/23/2007 N1 X
Groundwater S-Aquifer MW-5S 3/22/2007 N1 X
Groundwater S-Aquifer MW-8S 3/22/2007 N1 X
Groundwater S-Aquifer MW-17S 3/18/2009 N1 X
Groundwater S-Aquifer MW-22S 3/19/2009 N1 X
Groundwater S-Aquifer MW-23S 3/19/2009 N1 X
Groundwater S-Aquifer MW-35S 3/18/2009 N1 X
Groundwater S-Aquifer MW-35S 3/18/2009 N1 X
Groundwater S-Aquifer MW-36S 3/18/2009 N1 X
Groundwater S-Aquifer MW-37S 3/18/2009 N1 X
Groundwater S-Aquifer MW-5S 3/19/2009 N1 X
Groundwater S-Aquifer MW-29S 3/19/2009 N1 X
Groundwater S-Aquifer MW-38S 3/20/2009 N1 X
Groundwater S-Aquifer MW-39S 3/20/2009 N1 X
Groundwater S-Aquifer MW-40S 3/19/2009 N1 X
Groundwater S-Aquifer MW-41S 3/19/2009 N1 X
Groundwater S-Aquifer MW-42S 3/20/2009 N1 X
Groundwater S-Aquifer MWR-15S 3/20/2009 N1 X
Groundwater S-Aquifer MWR-27S 3/20/2009 N1 X
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Table 9-1b
Samples Used in the Updated Risk Assessment
Northwest Aluminum Company, The Dalles, Oregon

Exposure Area Station ID Sample ID Sample Date
T SS-T1 SST10501 12-Aug-08
T SS-T1 SST12501 12-Aug-08
T SS-T2 SST20501 12-Aug-08
T SS-T3 SST30501 12-Aug-08
T SS-T3 SST32501 12-Aug-08
T SS-T4 SST40501 12-Aug-08
T SS-T5 SST50501 12-Aug-08
T T6-0-1 K137628 02-Mar-11
T T7-0-1 K137629 02-Mar-11
w SS-W1 SSW10501 08-Aug-08
% SS-W1 SSW12501 08-Aug-08
w SS-W2 SSW20501 08-Aug-08
w SS-W2 SSW22501 08-Aug-08
w SS-W3 SSW30501 08-Aug-08
w SS-W3 SSW32501 08-Aug-08
w SS-w4 SSW40501 08-Aug-08
% W5-0-2 K137621 02-Mar-11
w W6-0-2 K137622 02-Mar-11
w W7-0-2.5 K137623 02-Mar-11
w W8-0-2 K137624 02-Mar-11
% W9-0-2 K137625 02-Mar-11
w W11-0-2 K137627 02-Mar-11
W W10-0-2 K137626 02-Mar-11
Industrial Area IA-01-0-3 K137601 01-Mar-11
Industrial Area 1A-02-0-3 K137602 01-Mar-11
Industrial Area 1A-04-0-3 K137603 01-Mar-11
Industrial Area IA-03-0-3 K137604 01-Mar-11
Industrial Area IA-05-0-3 K137605 01-Mar-11
Industrial Area 1A-06-0-3 K137606 01-Mar-11
Industrial Area IA-07-0-3 K137607 01-Mar-11
Industrial Area IA-08-0-3 K137608 01-Mar-11
Industrial Area 1A-09-0-3 K137609 01-Mar-11
Industrial Area IA-10-0-3 K137610 01-Mar-11
Industrial Area IA-11-0-3 K137611 01-Mar-11
Industrial Area 1A-12-0-3 K137612 01-Mar-11
Industrial Area IA-13-0-3 K137613 01-Mar-11
Industrial Area 1A-14-0-3 K137614 01-Mar-11
Industrial Area IA-15-0-3 K137615 01-Mar-11
Industrial Area IA-16-0-3 K137616 01-Mar-11
Industrial Area IA-17-0-3 K137617 01-Mar-11
Industrial Area IA-18-0-3 K137618 01-Mar-11
Industrial Area 1A-19-0-3 K137619 01-Mar-11
Industrial Area I1A-20-0-3 K137620 01-Mar-11
Industrial Area SS-Al SS-A1-032609 26-Mar-09
Industrial Area SS-Al SSA10501 07-Aug-08
Industrial Area SS-Al SSA12501 07-Aug-08
Industrial Area SS-A2 SSA20501 07-Aug-08
Industrial Area SS-A2 SSA22501 07-Aug-08
Industrial Area SS-A3 SSA3R2-0 13-Oct-10
Industrial Area SS-A4 SSA40501 07-Aug-08
Industrial Area SS-A4 SSA42501 07-Aug-08
Industrial Area SS-ASTO03 SS-AST03-032609  26-Mar-09
Industrial Area SS-ASTO03 SS-AST03-032609-2 26-Mar-09
Industrial Area SS-B1 SSB10501 07-Aug-08

Page 1 of 3





Table 9-1b
Samples Used in the Updated Risk Assessment
Northwest Aluminum Company, The Dalles, Oregon

Exposure Area Station ID Sample ID Sample Date
Industrial Area SS-B2 SSB20501 07-Aug-08
Industrial Area SS-B2 SSB22501 07-Aug-08
Industrial Area SS-B3 SS-B3-032609 26-Mar-09
Industrial Area SS-B3 SSB30501 07-Aug-08
Industrial Area SS-B3 SSB32501 07-Aug-08
Industrial Area SS-C1 SSC1R2-0 13-Oct-10
Industrial Area SS-C2 SSC20501 12-Aug-08
Industrial Area SS-C2 SSC22501 12-Aug-08
Industrial Area SS-C3 SSC30501 12-Aug-08
Industrial Area SS-C3 SSC32501 12-Aug-08
Industrial Area SS-C4R SSC4R3-0 09-Nov-11
Industrial Area SS-C5R SSC5R-05 10-Jun-10
Industrial Area SS-C5R SSC5R-2 10-Jun-10
Industrial Area SS-C6R SSC6R-05 16-Jun-10
Industrial Area SS-C6R SSC6R-2 16-Jun-10
Industrial Area SS-D1 SS-D01-032609 26-Mar-09
Industrial Area SS-D1 SSD10501 08-Aug-08
Industrial Area SS-D1 SSD12501 08-Aug-08
Industrial Area SS-D1-T01 SS-D1T01-032609  26-Mar-09
Industrial Area SS-D1-T02 SS-D1T02-032609  26-Mar-09
Industrial Area SS-D1-T03  SS-D1T03-032609  26-Mar-09
Industrial Area SS-D1-T04 SS-D1T04-032609  26-Mar-09
Industrial Area SS-D1-T06  SSD1T06 R2 29-Oct-10
Industrial Area SS-D1-T05 SSD1TO5R2 22-Oct-10
Industrial Area SS-D2 SSD20501 08-Aug-08
Industrial Area SS-D2 SSD22501 08-Aug-08
Industrial Area SS-E1R SSE1R-05 10-Jun-10
Industrial Area SS-E1R SSE1R-2 10-Jun-10
Industrial Area SS-E2R SSE2R-05 10-Jun-10
Industrial Area SS-E2R SSE2R-2 10-Jun-10
Industrial Area SS-E3 SSE30501 11-Aug-08
Industrial Area SS-E3 SSE32501 11-Aug-08
Industrial Area SS-E4 SS-E4-032609 26-Mar-09
Industrial Area SS-E4 SSE40501 11-Aug-08
Industrial Area SS-E4 SSE42501 11-Aug-08
Industrial Area SS-E5R SSE5R-2 10-Jun-10
Industrial Area SS-E5R SSE5R2-0 13-Oct-10
Industrial Area SS-E6R SSE6R-05 10-Jun-10
Industrial Area SS-E6R SSE6R-2 10-Jun-10
Industrial Area SS-H1 SS-H01-032609 26-Mar-09
Industrial Area SS-H1 SSH10501 08-Aug-08
Industrial Area SS-H2 SSH20501 08-Aug-08
Industrial Area SS-H2 SSH22501 08-Aug-08
Industrial Area SS-I1 SSI10501 08-Aug-08
Industrial Area SS-11 SSI12501 08-Aug-08
Industrial Area SS-I12 SSI20501 08-Aug-08
Industrial Area SS-I12 SSI22501 08-Aug-08
Industrial Area SS-13 SS-13-032609 26-Mar-09
Industrial Area SS-I3 SSI30501 08-Aug-08
Industrial Area SS-I13 SSI32501 08-Aug-08
Industrial Area SS-14 SSI40501 08-Aug-08
Industrial Area SS-14 SSI42501 08-Aug-08
Industrial Area SS-I5 SSI150501 08-Aug-08
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Table 9-1b
Samples Used in the Updated Risk Assessment
Northwest Aluminum Company, The Dalles, Oregon

Exposure Area Station ID Sample ID Sample Date
Industrial Area SS-L1R SSL1R-05 16-Jun-10
Industrial Area SS-L1R SSL1R-2 16-Jun-10
Industrial Area SS-L2 SS-L2-032609 26-Mar-09
Industrial Area SS-L2 SSL20501 12-Aug-08
Industrial Area SS-L2 SSL22501 12-Aug-08
Industrial Area SS-OUA01 SS-OUA01-032609  26-Mar-09
Industrial Area SS-OUA02 SS-OUA02-032609  26-Mar-09
Industrial Area SS-Q1 SSQ10501 23-Oct-08
Industrial Area SS-Q1 SSQ12501 23-Oct-08
Industrial Area SS-Q2 SSQ20501 23-Oct-08
Industrial Area SS-Q2 SSQ22501 23-Oct-08
Industrial Area SS-Q1 SSQ30501 23-Oct-08
Industrial Area SS-Q3 SSQ32501 23-Oct-08
Industrial Area SS-Q4 SSQ40501 04-Nov-08
Industrial Area SS-Q5 SSQ50501 04-Nov-08
Industrial Area SS-Q6 SSQ60501 04-Nov-08
Industrial Area SS-S1 SSS10501 11-Aug-08
Industrial Area SS-S1 SSS12501 11-Aug-08
Industrial Area SS-S2 SSS20501 11-Aug-08
Industrial Area SS-S3 SSS30501 11-Aug-08
Industrial Area SS-S4 SS-S4-032609 26-Mar-09
Industrial Area SS-S4 SSS40501 11-Aug-08
Industrial Area UST-01 SS-UST-01 18-Nov-08
Industrial Area WWT-01 SS-WWT-0-0.5 18-Nov-08
Industrial Area WWT-01 SS-WWT-1-2 18-Nov-08
Industrial Area WWT-02 SS-WWT2-0-0.5 18-Nov-08
Industrial Area WWT-02 SS-WWT2-1-2 18-Nov-08
Notes:
ft = feet.

N = normal sample.
IA = Industrial Area.
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TABLE 9-1c

Samples Used in the Final Risk Assessment
Northwest Aluminum Company, The Dalles, Oregon

July 2011 March 2011 2010-2009 2008

Location sample ID Sample Location sample ID Sample Date Location sample ID Sample Location sample ID Sample
1D Date 1D 1D Date 1D Date
co C0-1-2.5 07/19/11 I1A01 IA01-0-3 |03/01/11 L1 SSL1R-05 06/16/10 N1 SS-UST-01  |11/18/08
C1 C1-2-2.5 07/19/11 1A02 IA02-0-3 |03/01/11 L1 SSL1R-2 06/16/10 Q4 S$SQ40501  |11/04/08
C10 C10-2-3 07/14/11 IA03 IA03-0-3 |03/01/11 c5 SSC5R-05 06/10/10 Q5 $SQ50501  |11/04/08
Cl1 C11-2-3 07/14/11 I1AO4 IA04-0-3 |03/01/11 c5 SSC5R-2 06/10/10 Q6 S$SQ60501  |11/04/08
C12 C12-0-1 07/11/11 IAO5 IA0O5-0-3 |03/01/11 ES5 SSE5R-2 06/10/10 Ql $SQ10501 |10/23/08
C13 C13-5 07/28/11 I1A06 IAO6-0-3 |03/01/11 L3 SS-AST03-032609 03/26/09 Ql $SQ12501 |10/23/08
Cl4 C14-0-2 07/07/11 I1A07 IA07-0-3 |03/01/11 L3 SS-AST03-032609-2 03/26/09 Q2 $SQ20501  |10/23/08
C15 C15-0-2 07/07/11 1A08 IA08-0-3 |03/01/11 H1 SS-H01-032609 03/26/09 Q2 $SQ22501 |10/23/08
Cl6 C16-0-3 07/07/11 1A09 IA09-0-3 |03/01/11 R1 SS-OUA01-032609 03/26/09 Q3 $SQ30501  |10/23/08
C17 C17-0-1 07/21/11 1A10 IA10-0-3 |03/01/11 R2 SS-OUA02-032609 03/26/09 Q3 $SQ32501 |10/23/08
C18 C18-1.5-2 07/19/11 1A11 IA11-0-3 |03/01/11 c2 SSC20501 08/12/08
C19 C19-2.5 07/28/11 1A12 IA12-0-3 |03/01/11 c2 S$SC22501 08/12/08
Cc2 C2-3-3.5 07/19/11 1A13 IA13-0-3 |03/01/11 c3 SSC30501 08/12/08
C20 C20-5 07/28/11 1A14 IA14-0-3 |03/01/11 c3 SSC32501 08/12/08
Cc21 C21-1.5-2 07/19/11 1A15 IA15-0-3 |03/01/11 L2 SSL20501 08/12/08
C22 C22-3 07/28/11 1A16 IA16-0-3 |03/01/11 L2 SSL22501 08/12/08
Cc23 C23-2-3 07/21/11 1A17 IA17-0-3 |03/01/11 E3 SSE32501 08/11/08
C24 C24-1.5-2 07/21/11 1A18 IA18-0-3 |03/01/11 S1 S$SS10501 08/11/08
C25 C25-0-3 07/11/11 1A19 IA19-0-3 |03/01/11 S1 §S512501 08/11/08
C26 C26-0-2 07/11/11 1A20 IA20-0-3 |03/01/11 S2 $SS20501 08/11/08
Cc27 C27-2-3 07/21/11 S3 S$SS30501 08/11/08
C28 C28-4 07/28/11 S4 S$S540501 08/11/08
C29 C29-2-3 07/19/11 D1 SSD10501  |08/08/08
c3 C3-2-3 07/14/11 D1 SSD12501  |08/08/08
C30 C30-0.5-1.5 07/19/11 D2 SSD20501  |08/08/08
C31 C31-5 07/28/11 D2 SSD22501 |08/08/08
C32 C32-3.5 07/28/11 H2 SSH20501  |08/08/08
C33 C33-35 07/28/11 H2 SSH22501  |08/08/08
C34 C34-0-1 06/30/11 12 SS120501 08/08/08
C35 C35-0-1 07/14/11 12 SS122501 08/08/08
ca C4-2-3 07/14/11 13 SSI130501 08/08/08
C5 C5-0-1 07/11/11 13 SS132501 08/08/08
C6 C6-1.5-2.5 07/28/11 A2 SSA20501 08/07/08
c7 C7-4 07/28/11 A2 SSA22501 08/07/08
Cc8 C8-3 07/28/11 A4 SSA40501 08/07/08
Cc9 C9-0-2 07/11/11 A4 SSA42501 08/07/08
196* J96-10 07/28/11 B2 SSB20501 08/07/08
194* 194-5-6 07/14/11 B2 SSB22501 08/07/08
Notes:

* )94 and J96 were collected near historical sample locations J1 and J2.

IA = Industrial Area
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TABLE 9-2
Human Health Exposure Factors

Northwest Aluminum Company, The Dalles, Oregon

Equation Construction Excavation Occupational

Parameter Parameter Units Worker Source Worker Source Worker Source
Constituent Concentration Cs mg/kg (dry wt.) 90% UCL of mean Calculated 90% UCL of mean Calculated 90% UCL of mean Calculated
Body Weight - adult BW, kg 70 a 70 a 70 a
Body Weight - child BW, kg - - - - - -
Carcinogenic Averaging Time AT, yrs 70 a 70 a 70 a
Noncarcinogenic Averaging Time - adult AT, yrs 1 a 1 a 25 a
Exposure Frequency EF day/yr 250 a 9 a 250 a
Exposure Duration - adult ED yrs 1 a 1 a 25 a
Incidental Soil Ingestion Rate - adult IRS mg/day 330 a 330 a 100 a
Water Ingestion Rate - adult IRW - - - - - -
Water Ingestion Rate - child IRWc - - - - - -
Skin Surface Area - adult SA/SA,, cm*/day 3,300 a 3,300 a 3,300 a
Skin Surface Area - child Sac cmzlday - - - - - -
Dermal Absorption Factor ABS unitless Chemical-specific b Chemical-specific b Chemical-specific b
Soil-to-Skin Adherence Factor - adult AF mg/cm2 0.3 a 0.3 a 0.1 a
Inhalation Rate - adult INH m®/day 7 a 7 a 7 a
Particulate Emission Factor PEF m3/kg 1.32E+09 c 1.32E+09 c 1.32E+09 c
Volatilization Factor VF m3/kg Chemical-specific [+ Chemical-specific [+ Chemical-specific [+

Sources:

a. Risk-Based Decision Making for the Remediation of Petroleum-Contaminated Sites, Oregon Department of Environmental Quality, September 22, 2003.
b. Risk Assessment Guidance for Superfund, Vol I: Human Health Evaluation Manual. Part E, Supplemental Guidance for Dermal Risk Assessment, Final.
c. Soil Screening Guidance: Users Guide. EPA/540/R-96/018. Office of Emergency and Remedial Response, Washington, D.C.





TABLE 9-3

Initial Risk Assessment—Summary Statistics and Exposure Point Concentrations (EPCs) for Soil Samples
Northwest Aluminum Company, The Dalles, Oregon

No. No. Frequency of ucL > EPC Keep as COI

Media Site Analyte Unit Analyses Detects Detection Min Detect Max Detect Mean Median 90%UCL MAX? (mg/kg) EPC Basis (Y/N) Reason for Exclusion
Soll T Acenaphthene mg/kg 7 2 29% 4.2E-02 2.1E-01 1.3E-01 1.3E-01 2.1E-01 Y 2.09E-01 Max Detect Y
Soll T Anthracene mg/kg 7 4 57% 2.3E-03 2.8E-01 9.0E-02 3.9E-02 1.1E-01 N 1.12E-01  90% KM (t) UCL Y
Soil T Benzo (a) anthracene mg/kg 7 7 100% 2.6E-02 4.4E+00 9.0E-01 1.8E-01 2.6E+00 N 2.59E+00  90% Approximate Gamma UCL Y
Soil T Benzo (a) pyrene mg/kg 7 7 100% 3.3E-02 5.6E+00 1.2E+00 2.1E-01 3.4E+00 N 3.36E+00  90% Approximate Gamma UCL Y
Soil T Benzo (b) fluoranthene mg/kg 7 7 100% 5.4E-02 8.4E+00 1.8E+00 3.2E-01 5.0E+00 N 5.01E+00  90% Approximate Gamma UCL Y
Soil T Benzo (g,h,i) perylene mg/kg 7 7 100% 2.4E-02 3.7E+00 7.9E-01 1.8E-01 2.2E+00 N 2.18E+00  90% Approximate Gamma UCL Y
Soil T Benzo (k) fluoranthene mg/kg 7 7 100% 1.7E-02 2.8E+00 5.7E-01 1.2E-01 1.6E+00 N 1.64E+00  90% Approximate Gamma UCL Y
Soil T Chrysene mg/kg 7 7 100% 3.4E-02 5.0E+00 1.1E+00 2.2E-01 3.0E+00 N 3.01E+00  90% Approximate Gamma UCL Y
Soil T Dibenzo (a,h) anthracene mg/kg 7 5 71% 3.3E-02 9.5E-01 2.3E-01 5.1E-02 5.8E-01 N 5.77E-01 90% KM (Chebyshev) UCL Y
Soil T Fluoranthene mg/kg 7 7 100% 4.3E-02 7.3E+00 1.5E+00 3.0E-01 4.3E+00 N 4.27E+00  90% Approximate Gamma UCL Y
Soll T Fluorene mg/kg 7 1 14% 1.0E-01 1.0E-01 1.0E-01 1.0E-01 NA N 1.04E-01 Max Detect Y
Soil T Indeno (1,2,3-cd) pyrene mg/kg 7 7 100% 1.9E-02 3.2E+00 6.7E-01 1.4E-01 1.9E+00 N 1.90E+00  90% Approximate Gamma UCL Y
Soil T Phenanthrene mg/kg 7 7 100% 1.4E-02 2.1E+00 4.2E-01 8.9E-02 1.2E+00 N 1.18E+00  90% Approximate Gamma UCL Y
Soil T Pyrene mg/kg 7 7 100% 4.2E-02 7.0E+00 1.4E+00 2.8E-01 4.1E+00 N 4.08E+00  90% Approximate Gamma UCL Y
Soll w Anthracene mg/kg 7 4 57% 2.1E-03 6.1E-02 1.7E-02 3.1E-03 3.8E-02 N 3.78E-02  90% KM (Chebyshev) UCL Y
Soll w Barium mg/kg 7 7 100% 8.0E+01 1.7E+02 1.0E+02 9.3E+01 1.2E+02 N 1.18E+02  90% Student's-t UCL Y
Soil W Benzo (a) anthracene mg/kg 7 7 100% 7.7E-03 8.1E-01 1.7E-01 3.9E-02 4.8E-01 N 4.83E-01 90% Approximate Gamma UCL Y
Soll w Benzo (a) pyrene mg/kg 7 7 100% 1.0E-02 1.2E+00 25E-01 6.1E-02 7.0E-01 N 7.01E-01  90% Approximate Gamma UCL Y
Soil W Benzo (b) fluoranthene mg/kg 7 7 100% 1.6E-02 1.7E+00 3.6E-01 8.9E-02 1.0E+00 N 1.00E+00  90% Approximate Gamma UCL Y
Soil W Benzo (k) fluoranthene mg/kg 7 7 100% 5.2E-03 5.9E-01 1.2E-01 2.8E-02 3.4E-01 N 3.43E-01 90% Approximate Gamma UCL Y
Soil W Chromium mg/kg 7 7 100% 2.1E+01 3.1E+01 2.6E+01 2.3E+01 2.8E+01 N 2.82E+01  90% Student's-t UCL N Max detect below background
Soll w Chrysene mg/kg 7 7 100% 1.1E-02 1.0E+00 2.2E-01 5.0E-02 6.0E-01 N 6.04E-01  90% Approximate Gamma UCL Y
Soil W Cyanide mg/kg 7 7 100% 1.2E-01 7.4E+00 1.8E+00 4.2E-01 4.8E+00 N 4.84E+00  90% Approximate Gamma UCL Y
Soil W Cyanide, WAD mg/kg 7 3 43% 9.8E-02 1.9E-01 1.3E-01 1.1E-01 1.3E-01 N 1.34E-01 90% KM (t) UCL Y Most conservative cyanide levels used
Soll w Dibenzo (a,h) anthracene mg/kg 7 6 86% 2.8E-03 2.3E-01 5.7E-02 1.6E-02 1.5E-01 N 1.46E-01  90% KM (Chebyshev) UCL Y
Soll w Fluoranthene mg/kg 7 7 100% 1.5E-02 1.4E+00 3.0E-01 7.1E-02 8.5E-01 N 8.46E-01  90% Approximate Gamma UCL Y
Soil w Fluoride, with Distillation mg/kg 7 7 100% 2.1E+02 2.5E+03 7.3E+02 3.4E+02 1.4E+03 N 1.37E+03  90% Approximate Gamma UCL Y
Soll w Indeno (1,2,3-cd) pyrene mg/kg 7 7 100% 6.4E-03 8.5E-01 1.8E-01 4.5E-02 5.0E-01 N 4.98E-01  90% Approximate Gamma UCL Y
Soll w Lead mg/kg 7 3 43% 6.9E+00 1.1E+01 8.3E+00 7.4E+00 8.4E+00 N 8.35E+00  90% KM (t) UCL N Max detect below background
Soll w Phenanthrene mg/kg 7 7 100% 3.6E-03 4.3E-01 8.5E-02 2.0E-02 2.5E-01 N 2.47E-01  90% Approximate Gamma UCL Y
Soll w Pyrene mg/kg 7 7 100% 1.3E-02 1.4E+00 2.8E-01 6.8E-02 8.0E-01 N 7.98E-01  90% Approximate Gamma UCL Y
Soll w Selenium mg/kg 7 7 100% 1.1E+01 1.5E+01 1.3E+01 1.4E+01 1.4E+01 N 1.38E+01  90% Student's-t UCL Y
Soll w Strontium mg/kg 7 7 100% 2.7E+01 6.3E+01 3.6E+01 3.0E+01 4.3E+01 N 4.29E+01  90% Student's-t UCL Y
Soll w Vanadium mg/kg 7 7 100% 8.2E+01 1.1E+02 9.1E+01 9.1E+01 9.6E+01 N 9.61E+01  90% Student's-t UCL Y
Soll Remaining Site  1-Methylnaphthalene mg/kg 71 1 1% 3.0E-03 3.0E-03 3.0E-03 3.0E-03 N 3.00E-03 Max Detect N Less than 5% Detected
Soll Remaining Site  2-Methylnaphthalene mg/kg 71 1 1% 2.5E-03 2.5E-03 2.5E-03 2.5E-03 N 2.50E-03 Max Detect N Less than 5% Detected
Soil Remaining Site  Acenaphthene mg/kg 77 27 35% 2.3E-03 2.0E+00 3.5E-01 1.0E-01 2.6E-01 N 2.64E-01  90% KM (Chebyshev) UCL Y
Soll Remaining Site  Acenaphthylene mg/kg 77 2 3% 3.8E-03 3.5E+00 1.8E+00 1.8E+00 2.4E-01 N 2.44E-01  90% KM (Chebyshev) UCL N Less than 5% Detected
Soil Remaining Site Anthracene mg/kg e 58 75% 2.3E-03 7.2E+01 1.9E+00 9.9E-02 4.3E+00 N 4.31E+00  90% KM (Chebyshev) UCL Y
Soil Remaining Site Arsenic mg/kg 77 3 4% 5.7E+00 1.1E+01  9.1E+00 1.1E+01 6.0E+00 N 5.97E+00  90% KM (t) UCL N Less than 5% Detected
Soll Remaining Site Barium mg/kg 77 77 100% 2.0E+01 1.4E+02 8.4E+01 8.9E+01 8.8E+01 N 8.84E+01  90% Modified-t UCL (Johnson- Y
Soll Remaining Site Benzo (a) anthracene mg/kg 77 77 100% 2.2E-03 2.0E+02 6.6E+00 4.6E-01 2.3E+01 N 2.35E+01  90% H-UCL Y
Soil Remaining Site Benzo (a) pyrene mg/kg 77 77 100% 1.9E-03 1.1E+02 5.8E+00 5.9E-01 2.7E+01 N 2.73E+01  90% H-UCL Y
Soll Remaining Site Benzo (b) fluoranthene mg/kg 77 77 100% 2.2E-03 2.3E+02  9.3E+00 8.3E-01 2.0E+01 N 1.97E+01  90% Chebyshev(Mean, Sd) UCL Y
Soil Remaining Site  Benzo (g,h,i) perylene mg/kg 77 77 100% 1.7E-03 9.0E+01  5.1E+00 5.3E-01 2.4E+01 N 2.37E+01  90% H-UCL Y
Soll Remaining Site  Benzo (k) fluoranthene mg/kg 77 75 97% 2.5E-03 8.5E+01  3.6E+00 4.2E-01 7.2E+00 N 7.21E+00  90% KM (Chebyshev) UCL Y
Soll Remaining Site  Chromium mg/kg 77 67 87% 5.5E+00 4.5E+01 1.6E+01 1.4E+01 1.6E+01 N 1.58E+01  90% KM (BCA) UCL Y
Soil Remaining Site Chrysene mg/kg 77 77 100% 2.3E-03 1.6E+02 6.5E+00 8.0E-01 3.1E+01 N 3.09E+01  90% H-UCL Y
Soil Remaining Site Cyanide mg/kg 68 49 2% 5.0E-02 5.9E+01 2.6E+00 1.8E-01 4.8E+00 N 4.85E+00 90% KM (Chebyshev) UCL Y
Soll Remaining Site Cyanide, Total mg/kg 13 2 15% 3.0E-01 4.9E-01 3.9E-01 3.9E-01 3.4E-01 N 3.38E-01  90% KM (t) UCL N Most conservative cyanide levels used
Soll Remaining Site Cyanide, WAD mg/kg 77 11 14% 5.8E-02 1.1E+00 3.1E-01 1.7E-01 1.2E-01 N 1.21E-01  90% KM (t) UCL N Most conservative cyanide levels used
Soll Remaining Site Dibenzo (a,h) anthracene mg/kg 77 66 86% 3.7E-03 2.6E+01 1.3E+00 1.9E-01 2.3E+00 N 2.30E+00  90% KM (Chebyshev) UCL Y
Soll Remaining Site  Fluoranthene mg/kg 77 77 100% 2.1E-03 7.4E+02 1.7E+01 7.2E-01 4.6E+01 N 4.65E+01  90% Chebyshev(Mean, Sd) UCL Y
Soil Remaining Site Fluorene mg/kg 77 13 17% 2.2E-02 1.6E+00 3.8E-01 5.6E-02 1.8E-01 N 1.78E-01  90% KM (Chebyshev) UCL Y
Soll Remaining Site Fluoride mg/kg 13 13 100% 2.3E+02 6.4E+03 1.5E+03 9.1E+02 2.2E+03 N 2.22E+03  90% Approximate Gamma UCL N Used most conservative fluoride analysis
Soil Remaining Site Fluoride, with Distillation mg/kg 77 77 100% 1.7E+02 2.0E+04 1.7E+03 5.2E+02 2.8E+03 N 2.83E+03  90% Chebyshev(Mean, Sd) UCL Y
Soll Remaining Site Indeno (1,2,3-cd) pyrene mg/kg 77 76 99% 3.5E-03 7.7E+01  4.5E+00 5.2E-01 8.9E+00 N 8.93E+00  90% KM (Chebyshev) UCL Y
Soll Remaining Site Lead mg/kg 77 41 53% 4.9E+00 4.6E+01 1.1E+01 6.8E+00 9.5E+00 N 9.53E+00  90% KM (t) UCL Y
Soil Remaining Site  Mercury mg/kg 77 15 19% 1.5E-02 1.4E-01 4.0E-02 2.6E-02 2.3E-02 N 2.31E-02  90% KM (t) UCL Y
Soll Remaining Site  Naphthalene mg/kg 77 1 1% 2.1E-03 2.1E-03 2.1E-03 2.1E-03 N 2.10E-03 Max Detect N Less than 5% Detected
Soll Remaining Site  Nickel mg/kg 27 27 100% 1.3E+01 2.8E+01 1.7E+01 1.6E+01 1.8E+01 N 1.83E+01  90% Student's-t UCL N Max detect below background
Soil Remaining Site Phenanthrene mg/kg 7 75 97% 2.1E-03 2.0E+02 5.2E+00 2.8E-01 1.3E+01 N 1.34E+01  90% KM (Chebyshev) UCL Y
Soil Remaining Site Pyrene mg/kg 7 7 100% 1.7E-03 5.3E+02 1.4E+01 7.2E-01 3.7E+01 N 3.69E+01  90% Chebyshev(Mean, Sd) UCL Y
Soil Remaining Site  Selenium mg/kg 7 27 35% 5.1E+00 2.0E+01 1.0E+01 9.4E+00 7.3E+00 N 7.32E+00  90% KM (t) UCL Y
Soil Remaining Site  Strontium mg/kg 77 65 84% 1.4E+01 6.4E+01 3.1E+01 3.0E+01 3.1E+01 N 3.09E+01 90% KM (BCA) UCL Y
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TABLE 9-4

Initial Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at Area T
Northwest Aluminum Company, The Dalles, Oregon

Occupational Worker Cumulative Risk

Vapor
Cancer Industrial Noncancer Cancer Noncancer Intrusion
PRG/ Industrial PRG/ Individual Individual into
Occupational Occupational Soil Ratio Soil Ratio Buildings
Constituent Name Units Worker RBC Worker RBC 90% UCL (Rij) >1? ca (Rij) >0.1? nc (RBCy) COPC?
Acenaphthene mg/kg 6.10E+04 >Csat 2.09E-01 3.43E-06 No >Max No
Anthracene mg/kg >Max 1.12E-01 >Max No
Benzo (a) anthracene mg/kg 2.70E+00 2.59E+00 9.61E-01 No No
Benzo (a) pyrene mg/kg 2.70E-01 3.36E+00 1.24E+01 Yes Yes
Benzo (b) fluoranthene mg/kg 2.70E+00 5.01E+00 1.86E+00 Yes Yes
Benzo (g,h,i) perylene mg/kg 2.18E+00 No
Benzo (k) fluoranthene mg/kg 2.70E+01 >Csat 1.64E+00 6.06E-02 No No
Chrysene mg/kg 2.70E+02 >Csat 3.01E+00 1.11E-02 No No
Dibenzo (a,h) anthracene mg/kg 2.70E-01 5.77E-01 2.14E+00 Yes Yes
Fluoranthene mg/kg 2.90E+04 >Csat 4.27E+00 1.47E-04 No No
Fluorene mg/kg 4.10E+04 >Csat 1.04E-01 2.54E-06 No >Max No
Indeno (1,2,3-cd) pyrene mg/kg 2.70E+00 >Csat 1.90E+00 7.03E-01 No No
Phenanthrene mg/kg 1.18E+00 No
Pyrene mg/kg 2.10E+04 >Csat 4.08E+00 1.94E-04 No NV No
Sum of Individual Ratios (Rj) 0.0003
Cumulative ELCR 2E-05

>Csat = This soil RBC exceeds the chemical saturation in soil.
>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L, DEQ believes it is highly unlikely that such concentrations

will ever be encountered.

ca = cancer.
nc = noncancer.
COPC = chemical of potential concern.

NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.
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TABLE 9-4

Initial Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at Area T
Northwest Aluminum Company, The Dalles, Oregon

Construction Worker Scenario Cumulative Risk

Excavation Worker Cumulative Risk

Cancer Noncancer Cancer Cancer Noncancer
Construction Construction Individual Noncancer Cancer Noncancer Individual Individual
Worker PRG or Worker PRG or Soil Ratio Individual Soil Excavation Excavation Soil Ratio Soil Ratio  >0.17?
Constituent Name Units RBC RBC 90% UCL (Rij) >1? ca Ratio (Rij) >0.1? nc COPC?| Worker RBC Worker RBC 90% UCL (Rij) >1? ca (Rij) nc COPC?
Acenaphthene mg/kg 1.90E+04 >Csat 2.09E-01 1.10E-05 No No >Max 2.09E-01 No
Anthracene mg/kg 9.30E+04 >Csat 1.12E-01 1.20E-06 No No >Max 1.12E-01 No
Benzo (a) anthracene mg/kg 2.10E+01 >Csat 2.59E+00 1.24E-01 No No 590 >Csat 2.59E+00 4.40E-03 No No
Benzo (a) pyrene mg/kg 2.10E+00 3.36E+00 1.60E+00 Yes Yes 59 >Csat 3.36E+00 5.69E-02 No No
Benzo (b) fluoranthene mg/kg 2.10E+01 >Csat 5.01E+00 2.39E-01 No No 590 >Csat 5.01E+00 8.49E-03 No No
Benzo (g,h,i) perylene mg/kg 2.18E+00 No 2.18E+00 No
Benzo (k) fluoranthene mg/kg 2.10E+02 >Csat 1.64E+00 7.80E-03 No No 5900 >Csat 1.64E+00 2.77E-04 No No
Chrysene mg/kg 2.10E+03 >Csat 3.01E+00 1.43E-03 No No 59000 >Csat 3.01E+00 5.10E-05 No No
Dibenzo (a,h) anthracene mg/kg 2.10E+00 No 59 >Csat 0.00E+00 No No
Fluoranthene mg/kg 8.90E+03 >Csat 4.27E+00 4.80E-04 No No >Max 4.27E+00 No
Fluorene mg/kg 1.20E+04 >Csat 1.04E-01 8.67E-06 No No >Max 1.04E-01 No
Indeno (1,2,3-cd) pyrene mg/kg 2.10E+01 >Csat 1.90E+00 9.04E-02 No No 590 >Csat 1.90E+00 3.22E-03 No No
Phenanthrene mg/kg 1.18E+00 No 1.18E+00 No
Pyrene mg/kg 6.70E+03 >Csat 4.08E+00 6.09E-04 No No >Max 4.08E+00 No
Sum of Individual Ratios (Rj) 0.001 0.0
Cumulative ELCR 2E-06 7E-08

>Csat = This soil RBC exceeds the chemical saturation in soil.
>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L, DEQ believes it is highly unlikely

that such concentrations will ever be encountered.

ca = cancer.
nc = noncancer.
COPC = chemical of potential concern.
NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.
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TABLE 9-5

Initial Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at Area W
Northwest Aluminum Company, The Dalles, Oregon

Occupational Worker Cumulative Risk

Vapor
Cancer Industrial Noncancer Cancer Noncancer Intrusion
PRG/ Industrial PRG/ Individual Individual into
Occupational Occupational Soil Ratio Soil Ratio Buildings
Constituent Name Units Worker RBC Worker RBC 90% UCL (Rij) >1? ca (Rij) >0.1? nc (RBCy)) COPC?
Benzo (a) anthracene mg/kg 2.70E+00 4.83E-01 1.79E-01 No No
Benzo (a) pyrene mg/kg 2.70E-01 7.01E-01 2.60E+00 Yes Yes
Benzo (b) fluoranthene mg/kg 2.70E+00 1.00E+00 3.72E-01 No No
Benzo (k) fluoranthene mag/kg 2.70E+01 >Csat 3.43E-01 1.27E-02 No No
Chrysene mag/kg 2.70E+02 >Csat 6.04E-02 2.24E-04 No No
Cyanide mg/kg 2.00E+04 4.84E+00 2.42E-04 No NV No
Dibenzo (a,h) anthracene mag/kg 2.70E-01 1.46E-01 5.41E-01 No No
Fluoranthene mg/kg 2.90E+04 >Csat 8.46E-01 2.92E-05 No No
Fluoride, with Distillation mg/kg 4.10E+04 1.37E+03 No
Indeno (1,2,3-cd) pyrene mag/kg 2.70E+00 >Csat 4.98E-01 1.84E-01 No No
Lead mg/kg 8.00E+02 L 8.35E+00 1.04E-02 No No
Phenanthrene mg/kg 2.47E-01 No
Pyrene mg/kg 2.10E+04 >Csat 7.98E-01 3.80E-05 No NV No
Selenium mg/kg 5.10E+03 1.38E+01 2.71E-03 No No
Strontium mg/kg >Max 4.29E+01 No
Vanadium mg/kg 5.20E+03 9.61E+01 1.85E-02 No No
Sum of Individual Ratios (Rj) 0.03
Cumulative ELCR 4E-06

>Csat = This soil RBC exceeds the chemical saturation in soil.

>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L, DEQ believes it is highly unlikely that such concentrations will

ever be encountered.

ca = cancer.
nc = noncancer.
COPC = chemical of potential concern.

NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.
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TABLE 9-5

Initial Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at Area W
Northwest Aluminum Company, The Dalles, Oregon

Construction Worker Scenario Cumulative Risk

Excavation Worker Cumulative Risk

Cancer Noncancer Cancer Noncancer Cancer Noncancer
Construction Construction Individual Individual Cancer Noncancer Individual Individual
Worker PRG or Worker PRG or Soil Ratio Soil Ratio Excavation Excavation Soil Ratio Soil Ratio  >0.17?
Constituent Name Units RBC RBC 90% UCL (Rij) >1? ca (Rij) >0.1? nc COPC? Worker RBC Worker RBC 90% UCL (Rij) >1? ca (Rij) nc COPC?
Benzo (a) anthracene mag/kg 2.10E+01 >Csat 4.83E-01 2.30E-02 No No 590 >Csat 4.83E-01 8.19E-04 No No
Benzo (a) pyrene mg/kg 2.10E+00 7.01E-01 3.34E-01 No No 59 >Csat 7.01E-01 1.19E-02 No No
Benzo (b) fluoranthene mg/kg 2.10E+01 >Csat 1.00E+00 4.78E-02 No No 590 >Csat 1.00E+00 1.70E-03 No No
Benzo (k) fluoranthene mg/kg 2.10E+02 >Csat 3.43E-01 1.63E-03 No No 5900 >Csat 3.43E-01 5.81E-05 No No
Chrysene mg/kg 2.10E+03 >Csat 6.04E-02 2.88E-05 No No 59000 >Csat 6.04E-02 1.02E-06 No No
Cyanide mg/kg 6.20E+03 4.84E+00 7.81E-04 No No >Max 4.84E+00 No
Dibenzo (a,h) anthracene mg/kg 2.10E+00 1.46E-01 6.95E-02 No No 59 >Csat 1.46E-01 2.47E-03 No No
Fluoranthene mg/kg 8.90E+03 >Csat 8.46E-01 9.51E-05 No No >Max 8.46E-01 No
Fluoride, with Distillation mg/kg 1.37E+03 No 1.37E+03 No
Indeno (1,2,3-cd) pyrene mg/kg 2.10E+01 >Csat 4.98E-01 2.37E-02 No No 590 >Csat 4.98E-01 8.44E-04 No No
Lead mg/kg 8.00E+02 L 8.35E+00 1.04E-02 No No 800 L 8.35E+00 1.04E-02 No No
Phenanthrene mg/kg 2.47E-01 No 2.47E-01 No
Pyrene mg/kg 6.70E+03 >Csat 7.98E-01 1.19E-04 No No >Max 7.98E-01 No
Selenium mg/kg 1.38E+01 No 1.38E+01 No
Strontium mg/kg 4.29E+01 No 4.29E+01 No
Vanadium mg/kg 9.61E+01 No 9.61E+01 No
Sum of Individual Ratios (Rj) 0.013 0.01
Cumulative ELCR 5E-07 2E-08

>Csat = This soil RBC exceeds the chemical saturation in soil.

>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L, DEQ believes it is highly unlikely
that such concentrations will ever be encountered.

ca = cancer.
nc = noncancer.
COPC = chemical of potential concern.
NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.
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TABLE 9-6

Initial Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at the Remaining Industrial Area
Northwest Aluminum Company, The Dalles, Oregon

Occupational Worker Cumulative Risk

Vapor
Cancer Industrial Noncancer Cancer Noncancer Intrusion
PRG/ Industrial PRG/ Individual Individual into
Occupational Occupational Soil Ratio Soil Ratio Buildings
Constituent Name Units Worker RBC Worker RBC 90% UCL (Rij) >1? ca (Rij) >0.1? nc (RBCg) COPC?
Acenaphthene mg/kg 6.10E+04 >Csat 2.64E-01 4.33E-06 No >Max No
Anthracene mg/kg >Max 4.31E+00 >Max No
Barium mg/kg >Max 8.84E+01 No
Benzo (a) anthracene mg/kg 2.70E+00 2.35E+01  8.70E+00 Yes Yes
Benzo (a) pyrene mg/kg 2.70E-01 2.73E+01  1.01E+02 Yes Yes
Benzo (b) fluoranthene mg/kg 2.70E+00 1.97E+01  7.30E+00 Yes Yes
Benzo (g,h,i) perylene mg/kg 2.37E+01 No
Benzo (k) fluoranthene mg/kg 2.70E+01 >Csat 7.21E+00 2.67E-01 No No
Chromium mg/kg >Max 1.58E+01 No
Chrysene mg/kg 2.70E+02 >Csat 3.09E+01 1.14E-01 No No
Cyanide mg/kg 2.00E+04 4.85E+00 2.42E-04 No NV No
Dibenzo (a,h) anthracene mg/kg 2.70E-01 2.30E+00 8.51E+00 Yes Yes
Fluoranthene mg/kg 2.90E+04 >Csat 4.65E+01 1.60E-03 No No
Fluorene mg/kg 4.10E+04 >Csat 1.78E-01 4.34E-06 No >Max No
Fluoride, with Distillation mg/kg 4.10E+04 2.83E+03 6.90E-02 No No
Indeno (1,2,3-cd) pyrene mg/kg 2.70E+00 >Csat 8.93E+00  3.31E+00 Yes Yes
Lead mg/kg L 8.00E+02 L 9.53E+00 1.19E-02 No No
Mercury mg/kg 3.10E+02 2.31E-02 7.45E-05 No No
Phenanthrene mg/kg 1.34E+01 No
Pyrene mg/kg 2.10E+04 >Csat 3.69E+01 1.76E-03 No NV No
Selenium mg/kg 5.10E+03 7.32E+00 1.44E-03 No No
Strontium mg/kg >Max 3.09E+01 No
Sum of Individual Ratios (Rj) 0.09
Cumulative ELCR 1E-04

>Csat = This soil RBC exceeds the chemical saturation in soil.

>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L, DEQ believes it is highly unlikely that such concentrations will

ever be encountered.

ca = cancer.
nc = noncancer.

COPC = chemical of potential concern.
NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.
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TABLE 9-6

Initial Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at the Remaining Industrial Area
Northwest Aluminum Company, The Dalles, Oregon

Construction Worker Scenario Cumulative Risk

Excavation Worker Cumulative Risk

Cancer Noncancer Cancer Noncancer Cancer Noncancer
Construction Construction Individual Individual Cancer Noncancer Individual Individual
Worker PRG or Worker PRG or Soil Ratio Soil Ratio Excavation Excavation Soil Ratio Soil Ratio  >0.17?
Constituent Name Units RBC RBC 90% UCL (Rij) >1? ca (Rij) >0.1? nc COPC?| Worker RBC Worker RBC 90% UCL (Rij) >1? ca (Rij) nc COPC?
Acenaphthene mg/kg 1.90E+04 >Csat 2.64E-01 1.39E-05 No No >Max 2.64E-01 No
Anthracene mg/kg 9.30E+04 >Csat 4.31E+00 4.63E-05 No No >Max 4.31E+00 No
Barium mg/kg 6.00E+04 8.84E+01 1.47E-03 No No >Max 8.84E+01 No
Benzo (a) anthracene mg/kg 2.10E+01 >Csat 2.35E+01 1.12E+00  Yes Yes 590 >Csat 2.35E+01 3.98E-02 No No
Benzo (a) pyrene mg/kg 2.10E+00 2.73E+01 1.30E+01 Yes Yes 59 >Csat 2.73E+01 4.62E-01 No No
Benzo (b) fluoranthene mg/kg 2.10E+01 >Csat 1.97E+01 9.38E-01 No No 590 >Csat 1.97E+01 3.34E-02 No No
Benzo (g,h,i) perylene mg/kg 2.37E+01 No 2.37E+01 No
Benzo (k) fluoranthene mg/kg 2.10E+02 >Csat 7.21E+00 3.44E-02 No No 5900 >Csat 7.21E+00 1.22E-03 No No
Chromium mg/kg >Max 1.58E+01 No >Max 1.58E+01 No
Chrysene mg/kg 2.10E+03 >Csat 3.09E+01 1.47E-02 No No 59000 >Csat 3.09E+01 5.24E-04 No No
Cyanide mg/kg 6.20E+03 4.85E+00 7.82E-04 No No >Max 4.85E+00 No
Dibenzo (a,h) anthracene mg/kg 2.10E+00 2.30E+00 1.09E+00 Yes Yes 59 >Csat 2.30E+00 3.89E-02 No No
Fluoranthene mg/kg 8.90E+03 >Csat 4.65E+01 5.22E-03 No No >Max 4.65E+01 No
Fluorene mg/kg 1.20E+04 >Csat 1.78E-01 1.48E-05 No No >Max 1.78E-01 No
Fluoride, with Distillation mg/kg 2.83E+03 No 2.83E+03 No
Indeno (1,2,3-cd) pyrene mg/kg 2.10E+01 >Csat 8.93E+00 4.25E-01 No No 590 >Csat 8.93E+00 1.51E-02 No No
Lead mg/kg 8.00E+02 L 9.53E+00 1.19E-02 No No 800 L 9.53E+00 1.19E-02 No No
Mercury mg/kg 9.30E+01 2.31E-02 2.48E-04 No No 2600 2.31E-02 8.88E-06 No No
Phenanthrene mg/kg 1.34E+01 No 1.34E+01 No
Pyrene mg/kg 6.70E+03 >Csat 3.69E+01 5.50E-03 No No >Max 3.69E+01 No
Selenium mg/kg 7.32E+00 No 7.32E+00 No
Strontium mg/kg 3.09E+01 No 3.09E+01 No
Sum of Individual Ratios (Rj) 0.03 0.01
Cumulative ELCR 2E-05 6E-07

>Csat = This soil RBC exceeds the chemical saturation in soil.

>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L, DEQ believes it is highly unlikely that such
concentrations will ever be encountered.
ca = cancer.
nc = noncancer.
COPC = chemical of potential concern.
NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.

Page 2 of 2






TABLE 9-7

Initial Risk Assessment—Sample-Specific Screening of Detected Volatile Organic Compounds in Individual Groundwater Samples
Northwest Aluminum Company, The Dalles, Oregon

Sample ID: GWAREO1 GWARWO1 GWHPBO01 GWOREO1 WS-UST-01 WS-WWT-01 WS-WWT-2

Date Sampled: 09/05/08 09/05/08 09/05/08 09/05/08 11/18/08 11/18/08 11/18/08

QA Type: N1 N1 N1 N1 N1 N1 N1

Underground Vicinity of

Oregon DEQ RBCs East Sump Aluminum West Sump Aluminum Hard Pitch Storage Tank Wastewater Wastewater

Chemical GW Vapor Intrusion Reduction Building Reduction Building Building (Sample Ore Unloading Area (Grab GW Treatment Plant Treatment Plant

Group Chemical Units in Buildings (Grab Sump Sample) (Grab Sump Sample) from Wall Leak) (Grab Sump Sample) Sample) (Grab GW Sample) (Grab GW Sample)

VOC Anthracene mg/L >S 0.000035 0.0256 UJ 0.000031 0.000027 U 0.000025 U 0.00278 0.000026

VOC Pyrene mg/L N/A 0.00015 0.393J 0.00044 0.0001 0.000025 U 0.00875 0.000026
VOC Acetone mg/L N/A 0.01 U 0.0045 J 0.002 J 0.01 U
VOC Chlorodibromomethane  mg/L N/A 0.0005 U 0.0005 U 0.0005 U 0.0003 J
VOC Ethylbenzene mg/L 7.4 0.0005 U 0.0002 J 0.0005 U 0.0005 U
voC o-Xylene mg/L >S 0.0005 U 0.0003 J 0.0005 U 0.0005 U
vVOoC Styrene mg/L >S 0.0005 U 0.0002 J 0.0005 U 0.0005 U
VOC Toluene mg/L >S 0.0005 U 0.0002 J 0.0001 J 0.0005 U

Notes:

QA Type: N1 = Normal sample.

mg/L = milligrams per liter.

J = Estimated value below reporting limit.

U = Not detected at specified reporting limit.
VOC = Volatile Organic Compounds.

GW = groundwater.

N/A = not available.










TABLE 9-8
Initial Risk Assessment—Comparison of Maximum Detected Onsite Groundwater Concentrations in the A- and B-Aquifers to Residential Tap Water Screening Levels
Northwest Aluminum Company, The Dalles, Oregon

A-Aquifer Ingestion and Inhalation of Tap Water (Residential Scenario)
Number of
Constituent Number of Number of Frequency Max Criteria Factor of Samples > Locations that Exceed
Name Units | Samples Detects of Detection Detect (RBCtw) Exceedance Criteria Criterion
Cyanide (total) mg/L 4 4 100% 0.516 0.022% 45 3 None
Cyanide, WAD mg/L 4 3 75% 0.0347 0.022° 1.60 2 None
Fluoride mg/L 4 4 100% 0.872 1.5° 0.58 0 None
Sulfate mg/L 4 4 100% 33.2 N/A None
B-Aquifer Ingestion & Inhalation of Tap Water (Residential Scenario)
Number of
Constituent Number of Number of Frequency Max Criteria Factor of Samples > Locations that Exceed
Name Units | Samples Detects of Detection Detect (RBCtw) Exceedance Criteria Criterion
Cyanide (total) mg/L 1 1 100% 0.26 0.022° 12 1 None
Cyanide, WAD mg/L 1 1 100% 0.0211 0.022% 0.96 0 None
Fluoride mg/L 1 1 100% 0.822 1.5° 0 None
Sulfate mg/L 1 1 100% 17.3 N/A - None
Notes:

A-Aquifer Wells = MW-12A, MW-13A, MW-6AA (duplicate sample at MW-6AA is included in the results).

B-Aquifers Well = MW-7A.

WAD = weak acid dissociable.

RBCtw = Risk-based concentration for ingestion and inhalation from tap water.

mg/L = milligrams per liter.

% DEQ's RBCtw for cyanide (based on hydrogen cyanide), which is not directly comparable to either total cyanide or WAD cyanide concentrations.
Comparison to the hydrogen cyanide RBCtw is made for general information only. See text for further discussion.

® Calculated from DEQ's RBC model using the RfDo for soluble fluoride from EPA's RSLs (2010); Note: Tapwater RSL is 2.2 mg/L and MCL is 4 mg/L.










TABLE 9-9
Updated Risk Assessment: Summary Statistics and Exposure Point Concentrations (EPCs) for Soil Samples

Northwest Aluminum Company, The Dalles, Oregon

Number
Number of of Perecent  Minimum Maximum Mean Secondary*
Area Variable Units Samples Detects  Detected Value Value Value 90% UCL 90% UCL Basis 90% UCL Secondary* 90% UCL Basis EPC EPC Basis COPC Reason for Exclusion
Summary Statistics for Current Site Conditions
T Acenaphthene mg/kg 9 3 33% 0.0418 0.209 0.15 0.117 90% KM (t) UCL 0.203 90% KM (Percentile Bootstrap) UCL 0.117 90% KM (t) UCL Yes
T Anthracene mg/kg 9 5 56% 0.0023 0.28 0.115 0.117 90% KM (t) UCL 0.122 90% KM (Percentile Bootstrap) UCL 0.117 90% KM (t) UCL Yes
T Benzo (a) anthracene mg/kg 9 9 100% 0.0263 4.41 1.165 2.659 90% Approximate Gamma UCL 2.659 90% Approximate Gamma UCL Yes
T Benzo (a) pyrene mg/kg 9 9 100% 0.0326 5.63 1.383 3.113 90% Approximate Gamma UCL 3.113 90% Approximate Gamma UCL Yes
T Benzo (b) fluoranthene mg/kg 9 9 100% 0.0541 8.42 1.986 4.412 90% Approximate Gamma UCL 4.412 90% Approximate Gamma UCL Yes
T Benzo (g,h,i) perylene mg/kg 9 9 100% 0.0238 3.69 1.064 2.367 90% Approximate Gamma UCL 2.367 90% Approximate Gamma UCL Yes
T Benzo (k) fluoranthene mg/kg 9 9 100% 0.017 2.79 0.65 1.448 90% Approximate Gamma UCL 1.448 90% Approximate Gamma UCL Yes
T Chrysene mg/kg 9 9 100% 0.0343 5.01 1.353 3.019 90% Approximate Gamma UCL 3.019 90% Approximate Gamma UCL Yes
T Dibenzo (a,h) anthracene mg/kg 9 7 78% 0.0327 1.03 0.33 0.686 90% KM (Chebyshev) UCL 0.686 90% KM (Chebyshev) UCL Yes
T Fluoranthene mg/kg 9 9 100% 0.0432 7.33 1.805 4.083 90% Approximate Gamma UCL 4.083 90% Approximate Gamma UCL Yes
T Fluorene mg/kg 9 1 11% 0.104 0.104 0.104 NA 0.104 Max detect Yes
T Indeno (1,2,3-cd) pyrene mg/kg 9 9 100% 0.0193 3.21 0.916 2.065 90% Approximate Gamma UCL 2.065 90% Approximate Gamma UCL Yes
T Phenanthrene mg/kg 9 9 100% 0.0143 2.09 0.513 1.153 90% Approximate Gamma UCL 1.153 90% Approximate Gamma UCL Yes
T Pyrene mg/kg 9 9 100% 0.0416 6.95 1.714 3.862 90% Approximate Gamma UCL 3.862 90% Approximate Gamma UCL Yes
w Anthracene mg/kg 14 4 29% 0.0021 0.0612 0.0174 0.0206 90% KM (Chebyshev) UCL 0.0206 90% KM (Chebyshev) UCL Yes
W Barium mg/kg 7 7 100% 80 167 102.2 118.2 90% Student's-t UCL 119.8 90% Modified-t UCL (Johnson-1978) 118.2 90% Student's-t UCL Yes
W Benzo (a) anthracene mg/kg 14 13 93% 0.0036 0.811 0.117 0.279 90% KM (Chebyshev) UCL 0.279 90% KM (Chebyshev) UCL Yes
w Benzo (a) pyrene mg/kg 14 13 93% 0.00385 1.18 0.163 0.399 90% KM (Chebyshev) UCL 0.399 90% KM (Chebyshev) UCL Yes
W Benzo (b) fluoranthene mg/kg 14 14 100% 0.00454 1.68 0.221 0.417 90% Approximate Gamma UCL 0.417 90% Approximate Gamma UCL Yes
w Benzo (g,h,i) perylene mg/kg 14 13 93% 0.00415 1.04 0.151 0.358 90% KM (Chebyshev) UCL 0.358 90% KM (Chebyshev) UCL Yes
W Benzo (k) fluoranthene mg/kg 14 11 79% 0.0052 0.592 0.0931 0.199 90% KM (Chebyshev) UCL 0.199 90% KM (Chebyshev) UCL Yes
w Chromium mg/kg 7 7 100% 21.2 31.4 25.87 28.17 90% Student's-t UCL 28.17 90% Student's-t UCL No Max detect below background
W Chrysene mg/kg 14 14 100% 0.00346 0.998 0.139 0.257 90% Approximate Gamma UCL 0.257 90% Approximate Gamma UCL Yes
w Cyanide mg/kg 7 7 100% 0.12 7.4 1.769 4.842 90% Approximate Gamma UCL 4.842 90% Approximate Gamma UCL Yes
W  Cyanide, WAD mg/kg 7 3 43% 0.098 0.19 0.133 0.134 90% KM (t) UCL 0.151 90% KM (Percentile Bootstrap) UCL 0.134 90% KM (t) UCL Yes
w Dibenzo (a,h) anthracene mg/kg 14 9 64% 0.0028 0.233 0.0496 0.0529 90% KM (BCA) UCL 0.0529 90% KM (BCA) UCL Yes
W Fluoranthene mg/kg 14 14 100% 0.00475 1.44 0.193 0.359 90% Approximate Gamma UCL 0.359 90% Approximate Gamma UCL Yes
w Fluoride, with Distillation mg/kg 7 7 100% 212 2510 729.9 1373 90% Approximate Gamma UCL 1373 90% Approximate Gamma UCL Yes
W Indeno (1,2,3-cd) pyrene mg/kg 14 14 100% 0.00366 0.849 0.117 0.216 90% Approximate Gamma UCL 0.216 90% Approximate Gamma UCL Yes
w Lead mg/kg 7 3 43% 6.9 10.6 8.3 8.351 90% KM (t) UCL 10.6 90% KM (Percentile Bootstrap) UCL 8.351 90% KM (t) UCL No Max detect below background
W Phenanthrene mg/kg 14 11 79% 0.0036 0.426 0.0682 0.144 90% KM (Chebyshev) UCL 0.144 90% KM (Chebyshev) UCL Yes
w Pyrene mg/kg 14 14 100% 0.00436 1.35 0.181 0.338 90% Approximate Gamma UCL 0.338 90% Approximate Gamma UCL Yes
W Selenium mg/kg 7 7 100% 10.7 14.7 12.97 13.8 90% Student's-t UCL 13.8 90% Student's-t UCL Yes
w Strontium mg/kg 7 7 100% 26.5 63.1 35.59 42.86 90% Student's-t UCL 43.46 90% Modified-t UCL (Johnson-1978) 42.86 90% Student's-t UCL Yes
W Vanadium mg/kg 7 7 100% 81.9 108 91.01 96.09 90% Student's-t UCL 96.09 90% Student's-t UCL Yes
1A 1-Methylnaphthalene mg/kg 91 1 1% 0.003 0.003 0.003 NA 0.003 Max detect No Less than 5% detected
1A 2-Methylnaphthalene mg/kg 91 1 1% 0.0025 0.0025 0.0025 NA 0.0025 Max detect No Less than 5% detected
1A Acenaphthene mg/kg 103 29 28% 0.0023 1.98 0.33 0.198 90% KM (Chebyshev) UCL 0.198 90% KM (Chebyshev) UCL Yes
1A Acenaphthylene mg/kg 103 2 2% 0.00381 35 1.752 0.183 90% KM (Chebyshev) UCL 0.183 90% KM (Chebyshev) UCL No Less than 5% detected
1A Anthracene mg/kg 103 60 58% 0.00231 72.1 1.858 3.227 90% KM (Chebyshev) UCL 3.227 90% KM (Chebyshev) UCL Yes
IA Arsenic mg/kg 76 3 4% 5.68 10.9 9.06 5.976 90% KM (t) UCL 5.976 90% KM (t) UCL No Less than 5% detected
1A Barium mg/kg 76 76 100% 20.3 139 83.73 87.86 90% Student's-t UCL 87.83 90% Modified-t UCL (Johnson-1978) 87.83 90% Modified-t UCL (Johnson-1978) Yes
1A Benzo (a) anthracene mg/kg 103 92 89% 0.0022 204 5.751 11.75 90% KM (Chebyshev) UCL 11.75 90% KM (Chebyshev) UCL Yes
1A Benzo (a) pyrene mg/kg 103 94 91% 0.0019 110 4.819 8.762 90% KM (Chebyshev) UCL 8.762 90% KM (Chebyshev) UCL Yes
1A Benzo (b) fluoranthene mg/kg 103 92 89% 0.00224 225 8.142 15.15 90% KM (Chebyshev) UCL 15.15 90% KM (Chebyshev) UCL Yes
1A Benzo (g,h,i) perylene mg/kg 103 91 88% 0.0017 89.5 4.527 7.986 90% KM (Chebyshev) UCL 7.986 90% KM (Chebyshev) UCL Yes
1A Benzo (k) fluoranthene mg/kg 103 86 83% 0.00247 84.8 3.124 5.444 90% KM (Chebyshev) UCL 5.444 90% KM (Chebyshev) UCL Yes
1A Chromium mg/kg 76 66 87% 5.5 44.8 15.74 15.75 90% KM (BCA) UCL 15.75 90% KM (BCA) UCL Yes
1A Chrysene mg/kg 103 93 90% 0.00225 158 5.671 10.48 90% KM (Chebyshev) UCL 10.48 90% KM (Chebyshev) UCL Yes
1A Cyanide mg/kg 70 49 70% 0.05 58.9 2.641 4.714 90% KM (Chebyshev) UCL 4.714 90% KM (Chebyshev) UCL Yes
1A Cyanide, Total mg/kg 12 2 17% 0.296 0.488 0.392 0.342 90% KM (t) UCL 0.312 90% KM (bootstrap t) UCL 0.312 90% KM (bootstrap t) UCL Yes
IA Cyanide, WAD ma/kg 82 11 13% 0.058 1.1 0.311 0.117 90% KM (t) UCL 0.135 90% KM (bootstrap t) UCL 0.117 90% KM (t) UCL Yes
1A Dibenzo (a,h) anthracene mg/kg 103 71 69% 0.0037 26 1.192 1.741 90% KM (Chebyshev) UCL 1.741 90% KM (Chebyshev) UCL Yes
1A Diesel mg/kg 7 5 71% 13.2 200 122.6 144 90% KM (Percentile Bootstrap) UCI 137.4 90% KM (t) UCL 137.4 90% KM (t) UCL Yes
1A Fluoranthene mg/kg 103 97 94% 0.00205 739 13.69 35.21 90% KM (Chebyshev) UCL 35.21 90% KM (Chebyshev) UCL Yes
1A Fluorene mg/kg 103 14 14% 0.00366 1.62 0.356 0.0837 90% KM (t) UCL 0.0837 90% KM (t) UCL Yes
1A Fluoride mg/kg 12 12 100% 225 6380 1542 2612 90% H-UCL 2612 90% H-UCL Yes
1A Fluoride, with Distillation mg/kg 70 70 100% 168 19600 1639 2885 90% Chebyshev(Mean, Sd) UCL 2885 90% Chebyshev(Mean, Sd) UCL Yes
1A Heavy Oil Range Hydrocarbons mg/kg 2 1 50% 530 530 530 NA 530 Max detect Yes
1A Indeno (1,2,3-cd) pyrene mg/kg 103 93 90% 0.00351 76.6 3.736 6.746 90% KM (Chebyshev) UCL 6.746 90% KM (Chebyshev) UCL Yes
1A Lead mg/kg 76 41 54% 4.9 45.8 11.17 9.589 90% KM (t) UCL 9.616 90% KM (bootstrap t) UCL 9.589 90% KM (t) UCL Yes
IA Mercury ma/kg 76 15 20% 0.015 0.136 0.0395 0.0232 90% KM (t) UCL 0.0242 90% KM (bootstrap t) UCL 0.0232 90% KM (t) UCL Yes
1A Naphthalene mg/kg 103 1 1% 0.0021 0.0021 0.0021 NA 0.0021  Max detect No Less than 5% detected
1A Nickel mg/kg 27 27 100% 12.7 28.1 17.21 18.29 90% Student's-t UCL 18.32 90% Modified-t UCL (Johnson-1978) 18.29 90% Student's-t UCL No Max detect below background
1A Phenanthrene mg/kg 103 85 83% 0.0021 204 4.626 10.06 90% KM (Chebyshev) UCL 10.06 90% KM (Chebyshev) UCL Yes
1A Pyrene mg/kg 103 97 94% 0.00174 531 11.61 27.99 90% KM (Chebyshev) UCL 27.99 90% KM (Chebyshev) UCL Yes
1A Selenium mg/kg 76 27 36% 5.05 19.5 10.03 30.95 90% KM (t) UCL 30.95 90% KM (t) UCL Yes
1A Strontium mg/kg 76 64 84% 14.2 63.8 31.08 30.84 90% KM (BCA) UCL 30.84 90% KM (BCA) UCL Yes
1A Vanadium mg/kg 76 76 100% 48.2 142 80.49 83.71 90% Approximate Gamma UCL 83.71 90% Approximate Gamma UCL Yes
Notes:

mg/kg= milligram per kilogram

UCL= upper confidence limit

EPC= exposure point concentration
COPC= chemical of potential concern
IA = Industrial Area

*Based on the sample size and distribution of data for a given constituent, proUCL software may make more than one UCL recommendation. For those instances with more than one recommendation, the second UCL is presented as the Secondary 90% UCL.
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TABLE 9-10
Updated Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at Area T

Northwest Aluminum Company, The Dalles, Oregon

Occupational Worker Cumulative Risk Construction Worker Scenario Cumulative Risk
Cancer Industrial Noncancer Cancer Noncancer Cancer Noncancer Cancer
PRG/ Industrial PRG/ Individual Individual Construction Construction Individual Noncancer
Occupational Occupational Soil Ratio Soil Ratio Worker PRG Worker PRG Soil Ratio Individual Soil
Constituent Name Units Worker RBC Worker RBC 90% UCL (Rij) >17? ca (Rij) >0.1? nc COPC? or RBC or RBC 90% UCL (Rij) >1? ca  Ratio (Rij) >0.1? nc COPC?
Acenaphthene mg/kg 6.10E+04 >Csat 1.17E-01 0.000002 No No 1.90E+04 >Csat 1.17E-01 0.000006 No No
Anthracene mg/kg >Max 1.17E-01 No 9.30E+04 >Csat 1.17E-01 0.000001 No No
Benzo (a) anthracene mg/kg 2.70E+00 2.66E+00 1 No No 2.10E+01 >Csat 2.66E+00 0.1 No No
Benzo (a) pyrene mg/kg 2.70E-01 3.11E+00 12 Yes Yes 2.10E+00 3.11E+00 1 No No
Benzo (b) fluoranthene mg/kg 2.70E+00 4.41E+00 2 Yes Yes 2.10E+01 >Csat 4.41E+00 0.2 No No
Benzo (g,h,i) perylene mg/kg 2.37E+00 No 2.37E+00 No
Benzo (k) fluoranthene mg/kg 2.70E+01 >Csat 1.45E+00 0.05 No No 2.10E+02 >Csat 1.45E+00 0.007 No No
Chrysene mg/kg 2.70E+02 >Csat 3.02E+00 0.01 No No 2.10E+03 >Csat 3.02E+00 0.001 No No
Dibenzo (a,h) anthracene mg/kg 2.70E-01 6.86E-01 3 Yes Yes 2.10E+00 6.86E-01 0.3 No No
Fluoranthene mg/kg 2.90E+04 >Csat 4.08E+00 0.0001 No No 8.90E+03  >Csat 4.08E+00 0.0005 No No
Fluorene mg/kg 4.10E+04 >Csat 1.04E-01 0.000003 No No 1.20E+04 >Csat 1.04E-01 0.000009 No No
Indeno (1,2,3-cd) pyrene mg/kg 2.70E+00 >Csat 2.07E+00 0.8 No No 2.10E+01 >Csat 2.07E+00 0.1 No No
Phenanthrene mg/kg 1.15E+00 No 1.15E+00 No
Pyrene mg/kg 2.10E+04 >Csat 3.86E+00 0.0002 No No 6.70E+03  >Csat 3.86E+00 0.0006 No No
Sum of Individual Ratios (Rj) 0.0003 0.001
Cumulative ELCR 2E-05 2E-06

>Csat = This soil RBC exceeds the chemical saturation in soil.

>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L, DEQ believes it is highly unlikely
that such concentrations will ever be encountered.
ca = cancer.
nc = noncancer.
COPC = chemical of potential concern
NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.
RBC= Risk basked concentration.
PRG= preliminary remediation goals.
mg/kg= milligrams per kilogram.





TABLE 9-10

Updated Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at Area T

Northwest Aluminum Company, The Dalles, Oregon

Excavation Worker Cumulative Risk

Cancer
Cancer Noncancer Individual Noncancer
Excavation Excavation Soil Ratio Individual Soil
Constituent Name Units Worker RBC Worker RBC 90% UCL (Rij) >1? ca Ratio (Rij) >0.1? nc COPC?
Acenaphthene mg/kg >Max 1.17E-01 No
Anthracene mg/kg >Max 1.17E-01 No
Benzo (a) anthracene mg/kg 5.90E+02 >Csat 2.66E+00 0.005 No No
Benzo (a) pyrene mg/kg 5.90E+01 >Csat 3.11E+00 0.05 No No
Benzo (b) fluoranthene mg/kg 5.90E+02 >Csat 4.41E+00 0.007 No No
Benzo (g,h,i) perylene mg/kg 2.37E+00 No
Benzo (k) fluoranthene mg/kg 5.90E+03 >Csat 1.45E+00 0.0002 No No
Chrysene mg/kg 5.90E+04  >Csat 3.02E+00  0.00005 No No
Dibenzo (a,h) anthracene mg/kg 5.90E+01 >Csat 6.86E-01 0.01 No No
Fluoranthene mg/kg >Max 4.08E+00 No
Fluorene mg/kg >Max 1.04E-01 No
Indeno (1,2,3-cd) pyrene mg/kg 5.90E+02 >Csat 2.07E+00 0.004 No No
Phenanthrene mg/kg 1.15E+00 No
Pyrene mg/kg >Max 3.86E+00 No
Sum of Individual Ratios (Rj) 0.0
Cumulative ELCR 8E-08

>Csat = This soil RBC exceeds the chemical saturation in soil.

>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L, DEQ believes it is highly unlikely that such
concentrations will ever be encountered.

ca = cancer.
nc = noncancer.

COPC = chemical of potential concern.
NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.
RBC= Risk basked concentration.
PRG= preliminary remediation goals.
mg/kg= milligrams per kilogram.






Table 9-11

Updated Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at Area W
Northwest Aluminum Company, The Dalles, Oregon

Occupational Worker Cumulative Risk

Oregon DEQ! Cancer Noncancer Cancer Noncancer !
Default | Industrial PRG/ Industrial PRG/ Individual Individual :
Background! Occupational Occupational Soil Ratio Soil Ratio 1
Constituent Name Units | (DEQ, 2010) : Worker RBC Worker RBC 90% UCL (Rij) >17? ca (Rij) >0.1? nc COPC? :
Anthracene mg/kg 1 >Max 2.06E-02 No !
Barium mg/kg : >Max 1.18E+02 No |
Benzo (a) anthracene mg/kg 1 2.70E+00 2.79E-01 0.1 No No 1
Benzo (a) pyrene mg/kg : 2.70E-01 3.99E-01 1 No No |
Benzo (b) fluoranthene mg/kg 1 2.70E+00 4.17E-01 0.2 No No
Benzo (g,h,i) perylene mg/kg ! 3.58E-01 No !
Benzo (k) fluoranthene mg/kg : 2.70E+01 >Csat 1.99E-01 0.007 No No :
Chrysene mg/kg 1 2.70E+02 >Csat 2.57E-01 0.001 No No 1
Cyanide mg/kg : 2.00E+04 4.84E+00 0.0002 No No |
Dibenzo (a,h) anthracene mg/kg 1 2.70E-01 5.29E-02 0.2 No No
Fluoranthene mg/kg ! 2.90E+04 >Csat 3.59E-01 0.00001 No No !
Fluoride, with Distillation mg/kg : 4.10E+04 1.37E+03 0.03 No No :
Indeno (1,2,3-cd) pyrene mg/kg 1 2.70E+00 >Csat 2.16E-01 0.08 No No 1
Phenanthrene mg/kg | 1.44E-01 No |
Pyrene mg/kg | 2.10E+04 >Csat 3.38E-01 0.00002 No No
Selenium mg/kg 2 ! 5.10E+03 1.38E+01 0.003 No No !
Strontium mg/kg | 6.10E+05 >Max 4.29E+01 0.00007 No No |
Vanadium mg/kg 1 5.20E+03 9.61E+01 0.02 No No 1
Sum of Individual Ratios (Rj) 0.06
Cumulative ELCR 2E-06

>Csat = This soil RBC exceeds the chemical saturation in soil.
>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L, DEQ believes it is highly unlikely that such concentrations
will ever be encountered.
ca = cancer.
nc = noncancer.
COPC = chemical of potential concern.
NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.
RBC= Risk basked concentration.
PRG= preliminary remediation goals.
mg/kg= milligrams per kilogram.





Table 9-11

Updated Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at Area W
Northwest Aluminum Company, The Dalles, Oregon

Construction Worker Scenario Cumulative Risk

Excavation Worker Cumulative Risk

Oregon DEQ! Cancer Noncancer Cancer Noncancer ! Cancer Noncancer
Default | Construction Construction Individual Individual | Cancer Noncancer Individual Individual
Background ' Worker PRG or Worker PRG Soil Ratio >1? Soil Ratio >0.17? 1 Excavation Excavation Soil Ratio >1? Soil Ratio >0.17?
Constituent Name Units | (DEQ, 2010) : RBC or RBC 90% UCL (Rij) ca (Rij) nc COPC? : Worker RBC Worker RBC 90% UCL (Rij) ca (Rij) nc COPC?
Anthracene mg/kg 1 9.30E+04 >Csat 2.06E-02 0.0000002 No No ! >Max 2.06E-02 No
Barium mg/kg : 6.00E+04 1.18E+02 0.002 No No >Max 1.18E+02 No
Benzo (a) anthracene mg/kg 1 2.10E+01 >Csat 2.79E-01 0.01 No No 1 5.90E+02 >Csat 2.79E-01 0.0005 No No
Benzo (a) pyrene mg/kg : 2.10E+00 3.99E-01 0.2 No No : 5.90E+01 >Csat 3.99E-01 0.007 No No
Benzo (b) fluoranthene mg/kg 1 2.10E+01 >Csat 4.17E-01 0.02 No No 1 5.90E+02 >Csat 4.17E-01 0.0007 No No
Benzo (g,h,i) perylene mg/kg ! 3.58E-01 No ! 3.58E-01 No
Benzo (k) fluoranthene mg/kg : 2.10E+02 >Csat 1.99E-01 0.0009 No No : 5.90E+03 >Csat 1.99E-01 0.00003 No No
Chrysene mg/kg 1 2.10E+03 >Csat 2.57E-01 0.0001 No No 1 5.90E+04 >Csat 2.57E-01 0.000004 No No
Cyanide mg/kg : 6.20E+03 4.84E+00 0.0008 No No | >Max 4.84E+00 No
Dibenzo (a,h) anthracene mg/kg 1 2.10E+00 5.29E-02 0.03 No No  5.90E+01 >Csat 5.29E-02 0.0009 No No
Fluoranthene mg/kg ! 8.90E+03  >Csat 3.59E-01 0.00004 No No ! >Max 3.59E-01 No
Fluoride, with Distillation mg/kg : 1.37E+03 No : 1.37E+03 No
Indeno (1,2,3-cd) pyrene mg/kg 1 2.10E+01 >Csat 2.16E-01 0.01 No No 1 5090E+02 >Csat 2.16E-01 0.0004 No No
Phenanthrene mg/kg | 1.44E-01 No | 1.44E-01 No
Pyrene mg/kg | 6.70E+03  >Csat 3.38E-01 0.00005 No No >Max 3.38E-01 No
Selenium mg/kg 2 ! 1.38E+01 No ! 1.38E+01 No
Strontium mg/kg | 4.29E+01 No 4.29E+01 No
Vanadium mg/kg 1 9.61E+01 No 1 9.61E+01 No
Sum of Individual Ratios (Rj) 0.003 0.0
Cumulative ELCR 3E-07 9E-09

>Csat = This soil RBC exceeds the chemical saturation in soil.

>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L, DEQ believes it is highly unlikely that such

concentrations will ever be encountered.
ca = cancer.
nc = noncancer.
COPC = chemical of potential concern.
NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.
RBC= Risk basked concentration.
PRG= preliminary remediation goals.
mg/kg= milligrams per kilogram.






Table 9-12

Updated Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at the Remaining Industrial Area

Northwest Aluminum Company, The Dalles, Oregon

Occupational Worker Cumulative Risk

Construction Worker Scenario Cumulative Risk

Oregon DEQ Cancer Noncancer Cancer Noncancer Cancer Noncancer Cancer Noncancer
Default Industrial PRG/ Industrial PRG/ Individual Individual Construction Construction Individual Individual
Background | Occupational Occupational Soil Ratio >1? Soil Ratio >0.17? Worker PRG Worker PRG Soil Ratio >1? Soil Ratio >0.1?
Constituent Name Units = (DEQ, 2010) | Worker RBC Worker RBC 90% UCL (Rij) ca (Rij) nc COPC? or RBC or RBC 90% UCL (Rij) ca (Rij) nc COPC?
Acenaphthene mg/kg 6.10E+04 >Csat 1.98E-01 0.000003 No No 1.90E+04 >Csat 1.98E-01 0.00001 No No
Anthracene mg/kg >Max 3.23E+00 No 9.30E+04  >Csat 3.23E+00 0.00003 No No
Barium mg/kg >Max 8.78E+01 No 6.00E+04 8.78E+01 0.001 No No
Benzo (a) anthracene mg/kg 2.70E+00 1.18E+01 4 Yes Yes 2.10E+01 >Csat 1.18E+01 0.6 No No
Benzo (a) pyrene mg/kg 2.70E-01 8.76E+00 32 Yes Yes 2.10E+00 8.76E+00 4 Yes Yes
Benzo (b) fluoranthene mg/kg 2.70E+00 1.52E+01 6 Yes Yes 2.10E+01 >Csat 1.52E+01 0.7 No No
Benzo (g,h,i) perylene mg/kg 7.99E+00 No 7.99E+00 No
Benzo (k) fluoranthene mg/kg 2.70E+01 >Csat 5.44E+00 0.2 No No 2.10E+02 >Csat 5.44E+00 0.03 No No
Chromium mg/kg 42 >Max 1.58E+01 No >Max 1.58E+01 No
Chrysene mg/kg 2.70E+02 >Csat 1.05E+01 0.04 No No 2.10E+03  >Csat 1.05E+01 0.005 No No
Cyanide mg/kg 2.00E+04 4.71E+00 0.0002 No No 6.20E+03 4.71E+00 0.0008 No No
Dibenzo (a,h) anthracene mg/kg 2.70E-01 1.74E+00 6 Yes Yes 2.10E+00 1.74E+00 0.8 No No
Fluoranthene mg/kg 2.90E+04 >Csat  3.52E+01 0.001 No No 8.90E+03 >Csat 3.52E+01 0.004 No No
Fluorene mg/kg 4.10E+04  >Csat g 37E-02 0.000002  No No 1.20E+04 >Csat g37E-02 0.000007  No No
Fluoride, with Distillation mg/kg 4.10E+04 2.89E+03 0.07 No No 2.89E+03 No
Indeno (1,2,3-cd) pyrene mg/kg 2.70E+00 >Csat 6.75E+00 2 Yes Yes 2.10E+01 >Csat 6.75E+00 0.3 No No
Lead mg/kg 17 8.00E+02 L 9.59E+00 0.01 No No 8.00E+02 L 9.59E+00 0.01 No No
Mercury mg/kg 0.07 3.10E+02 2.32E-02 0.00007 No No 9.30E+01 2.32E-02 0.0002 No No
Phenanthrene mg/kg 1.01E+01 No 1.01E+01 No
Pyrene mg/kg 2.10E+04 >Csat  2.80E+01 0.001 No No 6.70E+03 >Csat 2.80E+01 0.004 No No
Selenium mg/kg 2 5.10E+03 3.10E+01 0.006 No No 3.10E+01 No
Strontium mg/kg 6.10E+05 >Max 3.08E+01 0.00005 No No 3.08E+01 No
Vanadium mg/kg 5.20E+03 8.37E+01 0.02 No No 8.37E+01 No
Heavy Oil Range Hydrocarbons mg/kg 5.30E+02 No 5.30E+02 No
Sum of Individual Ratios (Rj) 0.1 0.01
Cumulative ELCR 5E-05 7E-06

>Csat = This soil RBC exceeds the chemical saturation in soil.
>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L, DEQ believes it is highly unlikely that such
concentrations will ever be encountered.

ca = cancer.
nc = noncancer.

COPC = chemical of potential concern.
NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.
L= The values for lead reported in this table are not derived from the equations developed in Appendix B. See Section B.3.4 for the source of
the lead numbers and the information on applying them.

RBC= Risk basked concentration.
PRG= preliminary remediation goals.
mg/kg= milligrams per kilogram.






Table 9-12

Updated Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at the Remaining Industrial Area

Northwest Aluminum Company, The Dalles, Oregon

Excavation Worker Cumulative Risk

Oregon DEQ Cancer Noncancer
Default Cancer Noncancer Individual Individual
Background Excavation Excavation Soil Ratio Soil Ratio >0.1?
Constituent Name Units @ (DEQ, 2010) | Worker RBC Worker RBC 90% UCL (Rij) >1? ca (Rij) nc COPC?
Acenaphthene mg/kg >Max 1.98E-01 No
Anthracene mg/kg >Max 3.23E+00 No
Barium mg/kg >Max 8.78E+01 No
Benzo (a) anthracene mg/kg 590 >Csat 1.18E+01 0.02 No No
Benzo (a) pyrene mg/kg 59 >Csat 8.76E+00 0.1 No No
Benzo (b) fluoranthene mg/kg 590 >Csat 1.52E+01 0.03 No No
Benzo (g,h,i) perylene mg/kg 7.99E+00 No
Benzo (k) fluoranthene mg/kg 5900 >Csat 5.44E+00 0.0009 No No
Chromium mg/kg 42 >Max 1.58E+01 No
Chrysene mg/kg 59000 >Csat 1.05E+01 0.0002 No No
Cyanide mg/kg >Max 4.71E+00 No
Dibenzo (a,h) anthracene mg/kg 59 >Csat 1.74E+00 0.03 No No
Fluoranthene mg/kg >Max 3.52E+01 No
Fluorene mg/kg >Max 8.37E-02 No
Fluoride, with Distillation mg/kg 2.89E+03 No
Indeno (1,2,3-cd) pyrene mg/kg 590 >Csat 6.75E+00 0.01 No No
Lead mg/kg 17 800 L 9.59E+00 0.01 No No
Mercury mg/kg 0.07 2600 2.32E-02 0.000009 No No
Phenanthrene mg/kg 1.01E+01 No
Pyrene mg/kg >Max 2.80E+01 No
Selenium mg/kg 2 3.10E+01 No
Strontium mg/kg 3.08E+01 No
Vanadium mg/kg 8.37E+01 No
Heavy Oil Range Hydrocarbons mg/kg 5.30E+02 No
Sum of Individual Ratios (Rj) 0.000009
Cumulative ELCR 2E-07

>Csat = This soil RBC exceeds the chemical saturation in soil.
>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L, DEQ believes it is highly unlikely that such
concentrations will ever be encountered.

ca = cancer.

nc = noncancer.

COPC = chemical of potential concern.
NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.

L= The values for lead reported in this table are not derived from the equations developed in Appendix B. See Section B.3.4 for the source

of the lead numbers and the information on applying them.

RBC= Risk basked concentration.

PRG= preliminary remediation goals.
mg/kg= milligrams per kilogram.






Table 9-13
Updated Risk Assessment—Comparison of Excess Lifetime Cancer Risk Assessments
Northwest Aluminum Company, The Dalles, Oregon

Atea | Industrial Area "
Regu|at0ry ELCR a ELCR
Parameter Threshold Baseline Updated Baselin Updated
Benzo(a)pyrene (occupational) 1E-06 1E-05 1E-05 1E-04 3E-05
Benzo(b)fluoranthene (occupational) 1E-06 2E-06 2E-06 7E-06 6E-06
Benzo(a)anthracene (occupational) 1E-06 <1E-06 <1E-06 9E-06 4E-06
Dibenzo(a,h)anthracene (occupational) 1E-06 2E-06 3E-06 9E-06 6E-06
Indeno(1,2,3-cd)pyrene (occupational) 1E-06 <1E-06 <1E-06 3E-06 2E-06
Cumulative (occupational) 1E-05 2E-05 2E-05 1E-04 5E-05
Benzo(a)pyrene (construction) 1E-06 2E-06 <1E-06 1E-05 4E-06
Cumulative (construction) 1E-05 <1E-05 <1E-05 2E-05 <1E-05

Notes:

% ELCR = Excess lifetime cancer risk. Only those constituents and exposure scenarios exhibiting ELCR above
the associated regulatory thresholds are presented. Other constituents or exposure scenarios are at or
below thresholds.

® Area W is not included because no excess lifetime cancer risk exists for this area.

< = ELCR less than or equal to the regulatory threshold is presented as "<" the threshold value.





TABLE 9-14

Final Risk Assessment—Summary Statistics and Exposure Point Concentrations (EPCs) for Soil Samples

Northwest Aluminum Company, The Dalles, Oregon

Number Number

of of %

Variable Samples Detects Detected Minimum Maximum Mean Median [ 90%UCL 90% UCL Basis
Acenaphthene 106 16 15% 0.00257 0.172 0.054 0.0394 | 0.0141 |90% KM (t) UCL
Acenaphthylene 106 1 1% 0.00381 0.00381 0.0038 0.00381] N/A |[N/A
Anthracene 106 37 35% 0.00231 0.43 0.0748 0.0395 | 0.0363 [90% KM (t) UCL
Benzo (a) anthracene 106 77 73% 0.0022 1.86 0.345 0.135 0.375 |90% KM (Chebyshev) UCL
Benzo (a) pyrene 106 80 75% 0.0019 1.63 0.31 0.132 0.344 |90% KM (Chebyshev) UCL
Benzo (b) fluoranthene 106 79 75% 0.00224 3.68 0.578 0.249 0.653 |90% KM (Chebyshev) UCL
Benzo (g,h,i) perylene 106 76 72% 0.0017 2.16 0.325  0.137 0.35 [90% KM (Chebyshev) UCL
Benzo (k) fluoranthene 106 72 68% 0.00247 2.07 0.256 0.152 0.215 |90% KM (BCA) UCL
Chrysene 106 80 75% 0.00225 5.48 0.508 0.196 0.614 |90% KM (Chebyshev) UCL
Dibenzo (a,h) anthracene 106 53 50% 0.0037 0.491 0.111 0.0667 | 0.0694 |90% KM (t) UCL
Fluoranthene 106 85 80% 0.00205 431 0.525 0.2 0.641 |90% KM (Chebyshev) UCL
Fluorene 106 10 9% 0.00366 0.16 0.0557 0.0409 | 0.0116 [90% KM (t) UCL
Indeno (1,2,3-cd) pyrene 106 78 74% 0.00351 1.67 0.256 0.12 0.28 [90% KM (Chebyshev) UCL
Phenanthrene 106 67 63% 0.0021 1.52 0.2 0.0928 | 0.158 |90% KM (BCA) UCL
Pyrene 106 84 79% 0.00174 3.6 0.483  0.198 0.575 |90% KM (Chebyshev) UCL
Cyanide 42 27 64% 0.054 58.9 4.512 0.15 7.645 |90% KM (Chebyshev) UCL
Cyanide, Total 5 0 0% N/A N/A N/A N/A N/A  [N/A
Cyanide, WAD 47 5 11% 0.075 1.1 0.329 0.16 0.202 |90% KM (BCA) UCL
Fluoride with Distillation 42 42 100% 168 6380 736 333.5 1241 [90% Chebyshev (Mean, Sd) UCL
Antimony 47 0 0% N/A N/A N/A N/A N/A  [N/A
Arsenic 47 0 0% N/A N/A N/A N/A N/A  [N/A
Barium 47 47 100% 20.3 139 83 79.6 88.89 |90% Student's-t UCL
Cadmium 47 0 0% N/A N/A N/A N/A N/A  [N/A
Chromium 47 38 81% 5.5 36 15.28 14.4 15.1 |90% KM (BCA) UCL
Lead 47 19 40% 5.23 45.8 11.22 6.5 9.318 |90% KM (t) UCL
Mercury 47 8 17% 0.021 0.11 0.0345 0.024 N/A  [N/A
Nickel 16 16 100% 12.7 18.5 15.57  16.05 16.4 ]90% Approximate Gamma UCL
Selenium 47 14 30% 5.05 14.6 8.532 7.5 6.584 |90% KM (t) UCL
Silver 47 0 0% N/A N/A N/A N/A N/A  [N/A
Strontium 47 38 81% 14.2 63.8 31.33 30.4 31.19 |90% KM (BCA) UCL
Thallium 47 0 0% N/A N/A N/A N/A N/A  [N/A
Vanadium 47 46 98% 48.2 123 74.12 73.4 78.08 |90% KM (BCA) UCL
Diesel 6 5 83% 13.2 200 122.6 107 N/A  [N/A
Gasoline 6 0 0% N/A N/A N/A N/A N/A  [N/A
Heavy Oil Range Hydrocarbong 2 1 50% 530 530 530 530 N/A  [N/A

Notes:

units = milligrams per kilogram (mg/kg).

KM (t) = upper confidence limit (UCL) based on Kaplan-Meier estimates using student’s t-Distribution critical value.z

KM (Chebyshev) = UCL based on Kaplan-Meier estimates using the Chebyshev@inequality.

KM (BCA) = UCL based on Kaplan-Meier estimates using the Bias Corrected BAccelerated Percentile Bootstrap Method.
NA = not applicable due to limited number of detected values.

ES010512173534PDX






TABLE 9-15

Final Risk Assessment—Summary of Cumulative Reasonable Maximum Exposure (RME) Human Health Risk Screening Results for Soil at the Remaining Industrial Area
Northwest Aluminum Company, The Dalles, Oregon

Occupational Worker Cumulative Risk

Construction Worker Scenario Cumulative Risk

Excavation Worker Cumulative Risk

Cancer Industrial Noncancer Cancer Cancer Noncancer Cancer Noncancer Cancer Noncancer
PRG/ Industrial PRG/ Individual Noncancer Construction Construction Individual Individual Cancer Noncancer Individual Individual
Occupational Occupational Soil Ratio | >1? [Individual Soil| >0.1? Worker PRG Worker PRG or Soil Ratio | >1? | Soil Ratio | >0.1? Excavation Excavation Soil Ratio | >1? | Soil Ratio |>0.1?
Constituent Name Units Worker RBC Worker RBC 90% UCL (Rij) ca Ratio (Rij) nc | COPC? or RBC RBC 90% UCL (Rij) ca (Rij) nc | copc? | Worker RBC Worker RBC 90% UCL (Rij) ca (Rij) nc | COPC?
Acenaphthene mg/kg 6.10E+04 >Csat | 1.41E-02 2.E-07 No No 1.90E+04 >Csat | 1.41E-02 7.E-07 No No >Max | 1.41E-02 No
Acenaphthylene mg/kg 6.10E+04 >Csat | 3.81E-03 No 1.90E+04 >Csat | 3.81E-03 No >Max | 3.81E-03 No
Anthracene mg/kg >Max | 3.63E-02 No 9.30E+04 >Csat | 3.63E-02 4.E-07 No No >Max | 3.63E-02 No
Benzo (a) anthracene mg/kg 2.70E+00 3.75E-01 1.E-01 No No 2.10E+01 >Csat 3.75E-01 2.E-02 No No 590 >Csat 3.75E-01 6.E-04 No No
Benzo (a) pyrene mg/kg 2.70E-01 3.44E-01 1.E+00 No No 2.10E+00 3.44E-01 2.E-01 No No 59 >Csat 3.44E-01 6.E-03 No No
Benzo (b) fluoranthene mg/kg 2.70E+00 6.53E-01 2.E-01 No No 2.10E+01 >Csat 6.53E-01 3.E-02 No No 590 >Csat 6.53E-01 1.E-03 No No
Benzo (g,h,i) perylene mg/kg 3.50E-01 No 3.50E-01 No 3.50E-01 No
Benzo (k) fluoranthene mg/kg 2.70E+01 >Csat 2.15E-01 8.E-03 No No 2.10E+02 >Csat 2.15E-01 1.E-03 No No 5900 >Csat 2.15E-01 4.E-05 No No
Chrysene mg/kg 2.70E+02 >Csat 6.14E-01 2.E-03 No No 2.10E+03 >Csat 6.14E-01 3.E-04 No No 59000 >Csat 6.14E-01 1.E-05 No No
Dibenzo (a,h) anthracene mg/kg 2.70E-01 6.94E-02 3.E-01 No No 2.10E+00 6.94E-02 3.E-02 No No 59 >Csat 6.94E-02 1.E-03 No No
Fluoranthene mg/kg 2.90E+04 >Csat | 6.41E-01 2.E-05 No No 8.90E+03 >Csat | 6.41E-01 7.E-05 No No >Max | 6.41E-01 No
Fluorene mg/kg 4.10E+04 >Csat | 1.16E-02 3.E-07 No No 1.20E+04 | >Csat | 1.16E-02 1.E-06 No No >Max | 1.16E-02 No
Indeno (1,2,3-cd) pyrene mg/kg 2.70E+00 >Csat 2.80E-01 1.E-01 No No 2.10E+01 | >Csat 2.80E-01 1.E-02 No No 590 >Csat 2.80E-01 5.E-04 No No
Phenanthrene mg/kg 1.58E-01 No 1.58E-01 No 1.58E-01 No
Pyrene mg/kg 2.10E+04 >Csat | 5.75E-01 3.E-05 No No 6.70E+03 >Csat | 5.75E-01 9.E-05 No No >Max | 5.75E-01 No
Sum of Individual Ratios (Rj) 5.E-05 2.E-04 0
Cumulative ELCR 2E-06 3E-07 9E-09

ES010512173534PDX

>Csat = This soil risk-based concentration (RBC) exceeds the chemical saturation in soil.
>Max = The constituent RBC for this pathway is greater than 100,000 mg/kg or 100,000 mg/L. DEQ believes it is highly unlikely that such concentrations will ever be encountered.

Ca = cancer

nc = noncancer
COPC = chemical of potential concern
NV= This chemical is considered “nonvolatile” for purposes of the exposure calculations.

L= The values for lead reported in this table are not derived from the equations developed in Appendix B. See Section B.3.4 for the source of the lead numbers and the information on applying them.
PRG= preliminary remediation goals

mg/L = milligrams per liter

mg/kg= milligrams per kilogram
ELCR = excess lifetime cancer risk











TABLE 9-16
Final Risk Assessment—Comparison of Excess Lifetime Cancer Risk Assessment
Northwest Aluminum Company, The Dalles, OR

Industrial Area® ELCR

Regulatory

Parameter Threshold Baseline Updated Residual
Benzo(a)pyrene (occupational) 1E-06 1E-04 3E-05 <1E-06
Benzo(b)fluoranthene (occupational) 1E-06 7E-06 6E-06 <1E-06
Benzo(a)anthracene (occupational) 1E-06 9E-06 4E-06 <1E-06
Dibenzo(a,h)anthracene (occupational) 1E-06 9E-06 6E-06 <1E-06
Indeno(1,2,3-cd)pyrene (occupational) 1E-06 3E-06 2E-06 <1E-06
Cumulative (occupational) 1E-05 1E-04 5E-05 <1E-05
Benzo(a)pyrene (construction) 1E-06 1E-05 4E-06 <1E-06
Cumulative (construction) 1E-05 2E-05 <1E-05 <1E-05

Notes:

® The original data set as presented in the baseline risk assessment. The supplemented data set includes those data plus
the supplemental data presented in the updated risk assessment report (CH2M HILL, 2011b); the residual data include
preceding data not affected by the remediation and confirmation samples.

ELCR = Excess lifetime cancer risk. Only those constituents and exposure scenarios exhibiting ELCR above the associated

regulatory thresholds are presented. Other constituents or exposure scenarios are at or below thresholds.

ELCR less than or equal to the regulatory threshold is presented as "<" the threshold value.

ES010512173534PDX










TABLE 9-17

Candidate Assessment Endpoints and Measurement Endpoints for the Level Il Screening Assessment
Northwest Aluminum Company, The Dalles, Oregon

Assessment Endpoint
Functional Group

Assessment Endpoint

Representative Endpoint
Species

Measure of Exposure

Measure of Effect

Terrestrial Wildlife (Birds,
mammals and reptiles)

Terrestrial Invertebrates

Terrestrial Vegetation

Survival and health of terrestrial
wildlife using onsite areas with
suitable habitat, and potentially
exposed to constituents in surface
soil

Potential for significant adverse
effects on terrestrial invertebrate
species abundance and diversity

Potential for significant adverse
effects on terrestrial plant species
abundance, diversity, and primary
production

Deer mouse, shrew, red-tailed
hawk, northern harrier, snakes
and lizards

Spiders and insects

Plants

Measured constituent levels
in surface soil

Measured constituent levels
in surface soil

Measured constituent levels
in surface soil

DEQ Level Il Soil Screening
Values for Terrestrial Birds
and Mammals

DEQ Level Il Soil Screening
Values for Terrestrial
Invertebrates

DEQ Level Il Soil Screening
Values for Terrestrial
Vegetation











Table 9-18
1987 Fluoride, Free Cyanide, and Sulfate Concentration at Sentinel Wells
Northwest Aluminum Company, The Dalles, Oregon

Distance
to
Free Surface
Sentinel Sample Fluoride  Cyanide Sulfate Surface Water Water
Well Date (mgl/L) (mgl/L) (mg/L) Body Body (ft)
Aguatic SLV* 5.0% 0.0052
MW-2S 8/4/1987 <1.0 <0.01 33 Chenoweth Creek 388
MW-20S 7/30/1987 <1.0 <0.01 66 J Columbia River 250
MW-21S 8/5/1987 55 <0.01 871 Columbia River 118
MW-26S 7/31/1987 <1.0 <0.01 22 Columbia River 1048
MW-30S 8/24/1987 <1.0 <0.01 924 Columbia River 229
MW-31S 8/27/1987 1 <0.01 153 Columbia River 347
MW-32S 8/24/1987 25 0.052 45 Columbia River 1130

J = Estimated value below reporting limit.
< = less than the detection limit (value presented)
*The fluoride chronic screening value used and accepted (by EPA) for Reynolds/Alcoa was 5.0 mg/L.

This was the lowest bounded chronic value [and was based on Daphnia magna (waterflea) growth and reproduction]





TABLE 9-19

Ecological Risk Screening Results for Surface Soil Samples Collected in W Area
Northwest Aluminum Company, The Dalles, Oregon

Oregon DEQ
ODEQ Level Il Soil SLVs Background | Maximum
Birds Mammals |Plants (no Inverts Surface Soil
Soil Constituent (no T&E) (no T&E) T&E) (no T&E) Soil Detect 90% UCL

Anthracene - - 0.0612 0.04
Barium 425 3190 2,500 15,000 167 118
Benzo (b) fluoranthene 1.68 1.004
Benzo(a)anthracene --- --- 0.811 0.438
Benzo(a)pyrene 625 1.18 0.701
Benzo(k)fluoranthene --- --- 0.592 0.343
Chromium 20 > max 5 2 42 314 28.2
Chrysene - - 0.998 0.604
Cyanide 7.4 4.842
Dibenzo(a,h)anthracene --- --- 0.233 0.146
Fluoranthene 1.44 0.846
Fluoride 150 2510 1373
Indeno(1,2,3-cd)pyrene 0.849 0.498
Lead 80 20,000 250 2,500 17 10.6 8.351
Phenanthrene 0.426 0.247
Pyrene 1.35 0.798
Selenium 10 125 5 350 2 14.7 13.8
Strontium 164,375 63.1 42.86
Vanadium 235 125 10 100-180 * 108 96.09
Notes:

All concentrations reported as mg/kg = milligrams per kilogram.
# North-central Oregon background concentration for Vanadium is greater than 100 mg/kg,

with an approximate range of 100 to 180 mg/kg, as presented in USGS professional paper 1648.






TABLE 9-20
Home Range Information for Representative Wildlife
Northwest Aluminum Company, The Dalles, Oregon

Species Home Range

Northern harrier ~ Several home range/territory area studies on northern harriers have been summarized by the
California Department of Fish and Game and estimate their home range to be between 40
and 2,200 acres (CDF&G, 1990). An extensive study of feeding territories among birds
indicated that the mean feeding territory for northern harriers is 623 acres (Schoener, 1968).

American Literature estimates of the American kestrel home range are from 52 and 1,235 acres (EPA,
kestrel 1993)

Red-tailed hawk Literature estimates of the red-tailed hawk mean home ranges are from 150 and >4,000
acres (EPA, 1993)











10.0 Pre- and Post-Remedy Hot Spot Evaluation

This section describes the procedures used to identify areas defined by Oregon cleanup
rules as “hot spots,” at the NAC site under initial and post-remedy conditions. OAR 340-122
requires that certain actions be taken for hot spots of contamination, including that: (1) hot
spots, if any, be identified as part of the RI/FS process, and (2) hot spots be given a higher
preference for treatment (if needed) as part of the remedial action selected or approved by
DEQ. OAR 340-122 further requires that selected remedial actions (if any) be protective of
human health and the environment.

In accordance with DEQ guidance (DEQ, 2010b), potential hot spots are identified on the
basis of individual sample locations rather than aggregating concentrations over exposure
areas.

10.1 Pre-Remedy Hot Spot Evaluation

10.1.1 Groundwater

The regulatory definition used for identifying hot spots of groundwater contamination
(OAR 340-122-0115(32)(a)) states that a hot spot must have the following characteristic:

For groundwater or surface water, hazardous substances having a significant adverse effect on
beneficial uses of water or waters to which the hazardous substances would be reasonably likely
to migrate and for which treatment is reasonably likely to restore or protect such beneficial uses
within a reasonable time, as determined in the feasibility study.

The reasonable timeframe for treatment is typically a site-specific determination. However,
DEQ believes that a restoration timeframe of 30 years may be appropriate at many sites.
Factors that are considered in the reasonable timeframe determination include the
following;:

e Number of people and types of ecological receptors affected by any significant adverse
effect

e Specific types of adverse effects that contamination may have on the water’s beneficial
use

e Current and future availability and adequacy of alternate water supplies that may be
used as a substitute for adversely affected water.

With consideration of the beneficial uses of each aquifer at NAC and the concentrations
detected, no hot spots of groundwater contamination are present at the NAC site.

10.1.2 Media Other Than Water

The regulatory definition used for identifying hot spots of contamination in media other
than water OAR 340-122-0115(32)(b), states that a hot spot must have the following
characteristics:
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For media other than groundwater or surface water, (e.g., contaminated soil, debris, sediments,
and sludges; drummed wastes; “pools” of dense, non-aqueous phase liquids submerged beneath
grounduwater or in fractured bedrock; and non-aqueous phase liquids floating on groundwater), if
hazardous substances present a risk to human health or the environment exceeding the acceptable
risk level, the extent to which the hazardous substances:

(A) Are present in concentrations exceeding risk-based concentrations corresponding to:
(i) 100 times the acceptable risk level for human exposure to each individual carcinogen;
(i1) 10 times the acceptable risk level for human exposure to each individual noncarcinogen;
(i11) 10 times the acceptable risk level for exposure of individual ecological receptors or
populations of ecological receptors to each individual hazardous substance.

(B) Are reasonably likely to migrate to such an extent that the conditions specified in subsection
OAR 340-122-0115(32)(a) or paragraphs OAR 340-122-115(32)(b)(A) or (b)(C) would be
created; or

(C) Are not reliably containable, as determined in the feasibility study.

The results of the RA identified media-specific areas that exceeded DEQ’s acceptable risk
criteria in the former industrial area. Specifically, occupational worker risk estimates for soil
were above the DEQ regulatory target risk of 1x10-5 for cumulative risk, and several
individual chemicals (i.e., cPAHs) were above the DEQ regulatory target single chemical
limit of 1x10. These results considered cumulative exposure within a defined exposure
area. For the hot spot evaluation, individual sample concentrations were evaluated to
determine whether carcinogenic risk exceeds 1x10- or that noncancer HQs exceed 10.
Benzo(a)pyrene concentrations at four sample locations (SS-D1-TO5-R2 at 110 mg/kg,
SS-WWT-1-2 at 69.6 mg/kg, SS-OUA02-032609 at 64.6 mg/kg, and SS-WWT2-0-0.5 at

37.6 mg/kg) and dibenzo (a,h) anthracene at 1 sample location (55-D1-TO5-R2 at

31.9 mg/kg) exceeded their occupational worker RBCs of 0.27 mg/kg by greater than 100
times. Therefore, areas represented by these four locations were identified as preliminary
hot spots based on potential risk to human health and were addressed through interim
remedial action. None of the concentrations at individual sample locations are above levels
that would be considered as hot spots for other human health exposure scenarios (that is,
construction and excavation workers).

For ecological risk, no scenarios resulted in a HQ greater than 10. Some individual samples
of soil in Area W exceeded ecological SLVs, but none were at levels greater than 10 times
applicable SLVs and representative background levels. Therefore, no potential hot spots
were identified for ecological receptors that use the NAC site.

10.2 Post-Remedy Hot Spot Evaluation

Remedjial actions have been conducted to address preliminary hot spots observed within the
three areas described above. These actions are described in Section 8.0 above. According to
the regulatory definition of “hot spot” in OAR 340-122-0115(32)(b), none of the hot spots
identified in the remedial investigation remain on the site following remedial action.
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11.0 Conclusions and Recommendation

The remedial investigation conducted by NAC at the NAC site provided environmental
data that defined the nature and extent of constituents under conditions that existed at the
time of sampling, and evaluated the transport and fate of fluoride in groundwater. The
remedial actions conducted by NAC at the NAC site eliminated areas identified as hot spots
and eliminated areas of potential risk through excavation and, certain areas, through
capping or institutional controls. The data reflect the results of remedial actions conducted
at the facility during and after facility demolition activities. The site data for current (post-
removal action) site conditions were evaluated for potential risk to human health and
ecological receptors. A brief summary of the environmental conditions and associated risks
is provided in this section, followed by a request for an NFA determination.

11.1 Conclusions
1111 Soil

Soil at the site was tested for possible contamination and evaluated for risk. While a wide
range of potential contaminants were evaluated, the remedial investigation eventually
focused intensive analysis and supported remedial action including significant soil removal
activities for constituents of interest detected in the soil above SLVs, which included
fluoride, PAHS, lead, and arsenic. PAH constituents detected above SLVs were the most
widespread, with detections in all site FOIs where PAH constituents were analyzed.

For the risk assessment, the northern property was partitioned into three exposure areas;
FOI'W, FOI T, and the Industrial Area (including the remaining parts of the northern
property and associated FOIs). Potential exposure scenarios evaluated for soil in the HHRA
include future occupational workers, future excavation workers, and future construction
workers. After remedial measures were completed by NAC, including capping and focused
soil removal, the risk posed to potential occupational workers, excavation workers, and/or
construction workers is within acceptable levels at each of the three exposure areas
evaluated at the site. Similarly, no hot spots of contamination in soil are present at the site
after interim remedial actions were implemented to address areas where hot spots formerly
occurred.

The Level I Ecological Scoping assessment was conducted during a site reconnaissance visit
on December 14, 2010. FOI W was the only area of the property identified where complete
ecological exposure pathways could occur.

A Level II Screening ERA for the NAC site was conducted in accordance with DEQ
guidance, focusing on the site-related COls, receptors, and areas where the greatest
potential for ecological exposure would be expected. The Level II Screening ERA indicated
that the risk to terrestrial wildlife potentially exposed to site-related constituents in soil is
low. Although selenium was detected in surface soil samples at a level exceeding its SLV
considered protective of birds, additional information regarding the area use requirements
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for birds relative to the size of FOI W indicate that risks would be below levels protective of
bird populations under a more realistic evaluation of site conditions. Selenium levels
measured in soil at FOI W were observed above levels protective of plants. However, the
significance of the plant screening level is questionable due to the limited dataset that it is
derived from and the low confidence in its applicability.

11.1.2 Groundwater

Groundwater at the facility was tested for possible contamination and risk, with supporting
historical LMC documentation of geologic and water quality conditions used to support the
evaluation.

Hydrostratigraphic units at the site consist of the Perched Zone, the S-Aquifer, the
A-Aquifer and the B-Aquifer. Based on the documented water uses and the groundwater
flow characteristics described in this report, the beneficial water use of the Perched Zone
and the S-Aquifer is recharge to the underlying A-Aquifer and B-Aquifer. The beneficial
water use of the A- and B-Aquifers are conservatively considered to be drinking water
within the LOF because of the presence of drinking water wells screened in the A- and
B-Aquifers in the region outside the LOF.

As part of the nature and extent evaluation of groundwater, and based on the groundwater
beneficial use, A- and B-Aquifer constituent concentrations were compared to DEQ RBCs
for Occupational Groundwater Ingestion and Inhalation from Tap Water. When DEQ RBCs
were unavailable for an individual constituent, EPA National Primary Drinking Water
Standards MCLs (40 CFR 141.23), or EPA RSVs (www.epa.gov/region9/superfund/prg/),
were used for comparison. Because the beneficial water use of the Perched Zone and the
S-Aquifer is recharge to the underlying A-Aquifer and B-Aquifer, screening levels used for
the A- and B-Aquifers are not applicable. Based on historical monitoring data and the
results of geochemical modeling of fluoride equilibrium in groundwater, a screening level of
72 mg/L for fluoride was recommended by DEQ as protective of S-Aquifer groundwater
recharge to the A-Aquifer.

No constituents exceeded screening levels in the S-, A-, and B-Aquifers. The highest
observed fluoride concentration was 64.1 mg/L, from a grab sample collected from the
former west Aluminum Reduction building sump. From a thorough review of the factors
potentially affecting the makeup of the sample and the analytical process, it appears this
sample was a mixture of Perched Zone water and roof runoff, and likely contained some
fluoride-enriched dust from materials handled within the reduction building, such as
cryolite (which is 79.2 percent fluoride by weight). The evaluation of the fate and transport
of fluoride through multiple lines of evidence and geochemical modeling results indicate
that fluoride concentrations in the S-Aquifer have a limited potential to adversely affect
groundwater quality in the underlying A-Aquifer.

As part of the HHRA, the potential exposure scenario evaluated for groundwater included
future offsite residents. Based on the results of groundwater use evaluations, exposure to
COIs in the A- and B-Aquifers were considered possible. Groundwater concentrations from
samples collected onsite from the A- and B-Aquifers were conservatively compared to RME-
based RBCs for the offsite residential exposure scenarios. Maximum detected concentrations
were below their respective tap water RBCs. None of the detected constituents is known to
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act through the same toxicological mechanism. Therefore, no constituents were identified as
COPC:s for this exposure scenario.

11.1.3 Stormwater

Stormwater conditions at the facility were evaluated through review of the active NPDES
monitoring reports submitted to DEQ by Northwest Aluminum Specialties (permit
#101759), which includes documentation from both Northwest Aluminum Specialties and
NAC.

Stormwater that does not percolate into the soil is routed to the discharge channel (FOI Y)
and then to the Columbia River. Stormwater is sampled for COIs on a recurring basis,
including fluoride (three times per week) and benzo(a)pyrene (once per week). The
stormwater effluent ranged between 1.3 and 23.6 averaged pounds of fluoride discharged
per day, which is well under the NPDES permit limit of 242.2 pounds per day (November
through March) and 123.8 pounds per day (April through October). Benzo(a)pyrene was not
detected in any water grab samples, resulting in zero pounds of benzo(a)pyrene discharged
per day under the NPDES permit.

Because stormwater discharge from the NAC facility to the Columbia River is regulated by
DEQ under an active NPDES permit, and the constituent mass loading is significantly below
the discharge limits, stormwater was not considered a pathway for evaluation in the risk
assessment.

11.2 Recommendation

Based on the results of the post-remedy risk assessment described in Section 9, excess
lifetime cancer risk for potential workers that had been previously identified has been
eliminated by remedial action, as demonstrated by the results of site characterization data
and confirmation sample results. Accordingly, NAC requests a No Further Action
determination from DEQ to close out its obligations under the Oregon Hazardous Substance
Remedial Action Rules (OAR 340-122). To support the No Further Action determination,
institutional controls will be implemented for selected parts of the Site. These include deed
notices on the following areas:

e The triangular parcel east of River Road (Area T)

e The former Ore Unloading Area

e The former Cast House shaft

e A section of subsurface asbestos-containing pipe that remains at the site

Figure 11-1 presents the locations where deed notices on the property will be implemented.
In addition to the areas depicted on Figure 11-1, NAC will be implementing a deed notice
for the entire area for which it is seeking a No Further Action Determination (shown in
Figure 11-2) that prohibits use of groundwater obtained from wells completed in the S-
Aquifer for drinking water purposes.
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FIGURE 9-2

Conceptual Exposure Model for Potential Human and Ecological Receptors
Northwest Aluminum Company
Elements of a Complete Exposure Pathway

Past or Current Sources Chemical Release Environmental Transport . . . Potential Receptors
- . . Potential Exposure Paints Potential Exposure Routes
of Contamination Mechanisms Media T T o l=1< =12
csls|ls|g (= |2|2
c c 3 = [0 o
= = o® D = Q
IHHBIEEE
o s 2] L S|z o
2 |2l2]ls]|g |2 |€
=4 S T < 7] [}
c 2 | ¢ o g |3 ]2
2|8 |E |8 |2 |3 |5
o 3 o o = 3 ?
=) [ -
AERERE : |3
NERERR z | &
2 (= |® s |~
2 o Py =
o 1] =
3 g g
s )
S &
3
7
Deeper Groundwater > Offsite Wells > Ingestion and Dermal Contact < I C C | |
A
Spills and Leaks from Storage | > Inflltratlon/Percglatlon and > Shallow Groundwater > Columbia River/ Chenowith > Ingestion and Dermal Contact » | | | |
Tanks Leaching Creek
7 }
Landfilled Substances Y ) b I on Food Chal T I
> . > . ] In n, n, an m
Direct contact by receptors > Surface Soil > Onsite > gestion, Fool ain, a ermal o | c | ce ce
Contact
Former Plant ||
Emissions/Discharges i
Ltet coagl by teteslons > Subsurface Soil > Onsite > Ingestion and Dermal Contact » C I I I I
> Dust and Vapor ngeratnon »| Dust and Vapors in Ambient Air > Onsite > Inhalation of Dust » C C | | |
through Wind
Volatilization/Vapor Transport > Vapors in Indoor Air > Future Onsite Buildings > Inhalation > | C | | |

Notes:

C = Potentially complete pathway

| = Incomplete pathway

& = Pathways limited to Area W exposures. Complete ecological exposures at Area U were historically present, however sediment removal actions were undertaken.





2NI13E|
00

200 2N 13E
-hv *m:n 29 Az - ‘1300
90“‘ DD 100 2NI13E
- 2900200

ThelDalles; OR:
AreajofiInterest:

Date of Aerial Photo:'2005

 ovisers 20050
e ®_r : \

Lockheed
Martin

Northwest
Aluminum
| Specialties

“ - -ﬂEE@ - 13E

13529
3
%”’mm@’f‘@ g aNaE
=7 e %ﬂ BBGOZ e
2NUSE , 2N13E33
0 BB 60. ceEmem

f"_,_-‘ Institutional Control Areas

Northwest Aluminum
Property Boundary

&7 CERCLA, RCRA Landfills

0 200 400
1 1 1
Feet

Note: The S-Aquifer restriction is not
depicted on this figure.

‘ CH2MHILL
-

\ROSA\PROJWNORTHWESTALUMINUM\366817\GIS\MAPFILES\2012\INSTITUTIONALCONTROLSAREAS.MXD GGEE 4/26/2012 3:29:19 PM

{Northwest
AIumlnum ‘

Northwest
Aluminum

.

’ e
13 5 B N3ER3 33500
BC 1000 0 C1600 P

. -‘...‘.-

Figure 11-1
Site Areas with Institutional Controls

Northwest Aluminum Company
The Dalles, OR






Figure 11-2
Area of Proposed

No Further Action
Northwest Aluminum Company
The Dalles, OR

Legend

Northwest Aluminum
Property Boundary

Tax Lot
CERCLA, RCRA Landfill

Northwest Areas Proposed for No Further Action

Aluminum

The|Dalles{OR)
yATealor hterest

Northwest
Aluminum " Q| Northwest

| Specialties Aluminum

Northwest |
Aluminum

2N 1BE833)
2NM3E(C

Date of Aerial Photo: 2005

X

0 200 400
I I [ —
Feet

e CH2MHILL
-

’ 2NJISET33E WO\ gmﬂ:@,ggf
fgs B

e e B Cag o | x

ICElA00! BE'EE 133 oN 13E 338 SN 13 BQ700% E : -

C E il L} BBI500 33 . 1 i B 160 ’ .

\\ROSA\PROJWNORTHWESTALUMINUM\366817\GIS\MAPFILES\2012\11-2PROPOSED_NFA.MXD GGEE 4/27/2012 3:51:23 PM






		Contents

		Acronyms and Abbreviations

		Executive Summary

		1.0 Introduction

		1.1 Purpose

		1.2 Report Content



		2.0 Site Setting, History, and Concurrent Demolition Activities

		2.1 Physical Setting

		2.1.1 Site Location and Property Ownership

		2.1.2 Climate

		2.1.3 Surface Water Hydrology



		2.2 Regulatory Setting

		2.3 Site History

		2.4 Demolition Activities



		3.0 Regional and Site Geology and Hydrogeology

		3.1 Regional Geology

		3.2 Site Geology

		3.2.1 Surface Soil

		3.2.2 Columbia River Basalt Group Flows



		3.3 Hydrogeologic Conceptual Site Model

		3.3.1 Hydrostratigraphic Units

		3.3.2 Groundwater Flow Characteristics





		4.0 Locality of Facility and Beneficial Use Determination

		4.1 Land Use Determination

		4.2 Beneficial Water Use Determination



		5.0 Features of Potential Interest

		6.0 Site Characterization Activities and Results

		6.1 Summary of Site Characterization Sampling Activities

		6.2 Summary of Regulatory Screening Levels

		6.2.1 Concrete Screening Levels

		6.2.2 Soil Screening Levels

		6.2.3 Groundwater Screening Levels



		6.3 Summary of Analytical Results

		6.3.1 Concrete

		6.3.2 Soil

		6.3.3 Groundwater





		7.0 Contaminant Fate and Transport

		7.1 Soil

		7.1.1 Leachability of Fluoride from Soil to Perched Zone Groundwater

		7.1.2 Leachability of PAHs from Soil to Perched Zone Groundwater



		7.2 Groundwater

		7.2.1 Anticipated Temporal Changes in Fluoride Concentrations at MW-21S

		7.2.2 Anticipated Spatial Changes in Fluoride Concentrations Downgradient of MW-21S



		7.3 Stormwater



		8.0 Summary of Remedial Action Activities

		8.1 Soil Removal and Capping Activities (2009 – 2010)

		8.1.1 Ore Unloading Area (FOI R)

		8.1.2 Wastewater Treatment Plant Area (FOI J)

		8.1.3 Cathode/Anode Handling Area (FOI E, F, and G)

		8.1.4 North Ditch (FOI C)

		8.1.5 Metal Storage Area (FOI A)

		8.1.6 Discharge Channel (FOI Y)

		8.1.7 Above Ground Tank (FOI L)



		8.2 Final Remedial Action (2011)

		8.2.1 Upland Industrial Area Remedial Activities

		8.2.2 Discharge Channel Remedial Activities

		8.2.3 Sample Results Representative of Current Site Conditions





		9.0 Risk Assessments

		9.1 Organization

		9.2 Guidance

		9.3 Chemicals of Interest

		9.3.1 Analytical Data

		9.3.2 Chemical of Interest Identification

		9.3.3 Exposure Point Concentrations



		9.4 Conceptual Site Model

		9.4.1 Site Background

		9.4.2 Water Beneficial Use

		9.4.3 Climate

		9.4.4 Ecological Setting

		9.4.5 Exposure Pathway Analysis



		9.5 Human Health Risk Assessment

		9.5.1 Screening Evaluation

		9.5.2 Screening Methodology

		9.5.3 Initial HHRA

		9.5.4 Updated HHRA

		9.5.5 Final HHRA



		9.6 Ecological Risk Assessment

		9.6.1 Scoping Assessment

		9.6.2 Screening Assessment

		9.6.3 Conclusions



		9.7 Uncertainty Analysis

		9.7.1 Sampling, Analysis, and Data Evaluation

		9.7.2 Transport and Fate

		9.7.3 Exposure Estimation

		9.7.4 Effects Estimation (toxicological data)





		10.0 Pre- and Post-Remedy Hot Spot Evaluation

		10.1 Pre-Remedy Hot Spot Evaluation

		10.1.1 Groundwater

		10.1.2 Media Other Than Water



		10.2 Post-Remedy Hot Spot Evaluation



		11.0 Conclusions and Recommendation

		11.1 Conclusions

		11.1.1 Soil

		11.1.2 Groundwater

		11.1.3 Stormwater



		11.2 Recommendation



		12.0 References

		Figures

		NAC Final RI-RA Report_04-30-2012_rev_Text only.pdf

		Executive Summary

		1.0 Introduction

		1.1 Purpose

		1.2 Report Content



		2.0 Site Setting, History, and Concurrent Demolition Activities

		2.1 Physical Setting

		2.1.1 Site Location and Property Ownership

		2.1.2 Climate

		2.1.3 Surface Water Hydrology



		2.2 Regulatory Setting

		2.3 Site History

		2.4 Demolition Activities



		3.0 Regional and Site Geology and Hydrogeology

		3.1 Regional Geology

		3.2 Site Geology

		3.2.1 Surface Soil

		3.2.2 Columbia River Basalt Group Flows



		3.3 Hydrogeologic Conceptual Site Model

		3.3.1 Hydrostratigraphic Units

		3.3.2 Groundwater Flow Characteristics

		Horizontal Gradients

		Vertical Gradients







		4.0 Locality of Facility and Beneficial Use Determination

		4.1 Land Use Determination

		4.2 Beneficial Water Use Determination



		5.0 Features of Potential Interest

		6.0 Site Characterization Activities and Results

		6.1 Summary of Site Characterization Sampling Activities

		6.2 Summary of Regulatory Screening Levels

		6.2.1 Concrete Screening Levels

		6.2.2 Soil Screening Levels

		6.2.3 Groundwater Screening Levels



		6.3 Summary of Analytical Results

		6.3.1 Concrete

		6.3.2 Soil

		General Chemistry



		6.3.3 Groundwater

		General Chemistry







		7.0 Contaminant Fate and Transport

		7.1 Soil

		7.1.1 Leachability of Fluoride from Soil to Perched Zone Groundwater

		7.1.2 Leachability of PAHs from Soil to Perched Zone Groundwater



		7.2 Groundwater

		7.2.1 Anticipated Temporal Changes in Fluoride Concentrations at MW-21S

		7.2.2 Anticipated Spatial Changes in Fluoride Concentrations Downgradient of MW-21S



		7.3 Stormwater



		8.0 Summary of Remedial Action Activities

		8.1 Soil Removal and Capping Activities (2009 – 2010)

		8.1.1 Ore Unloading Area (FOI R)

		8.1.2 Wastewater Treatment Plant Area (FOI J)

		8.1.3 Cathode/Anode Handling Area (FOI E, F, and G)

		8.1.4 North Ditch (FOI C)

		8.1.5 Metal Storage Area (FOI A)

		8.1.6 Discharge Channel (FOI Y)

		8.1.7 Above Ground Tank (FOI L)



		8.2 Final Remedial Action (2011)

		8.2.1 Upland Industrial Area Remedial Activities

		8.2.2 Discharge Channel Remedial Activities

		8.2.3 Sample Results Representative of Current Site Conditions





		9.0 Risk Assessments

		9.1 Organization

		9.2 Guidance

		9.3 Chemicals of Interest

		9.3.1 Analytical Data

		Soil Data

		Groundwater Data



		9.3.2 Chemical of Interest Identification

		9.3.3 Exposure Point Concentrations



		9.4 Conceptual Site Model

		9.4.1 Site Background

		Site Description

		Characterization of Land Use



		9.4.2 Water Beneficial Use

		Groundwater

		Surface Water



		9.4.3 Climate

		9.4.4 Ecological Setting

		Northern Portion

		Southern Portion

		Wildlife





		9.4.5 Exposure Pathway Analysis

		Contaminant Sources and Release Mechanisms

		Environmental Transport Media

		Potentially Complete Human Exposure Pathways and Receptors

		Potentially Complete Ecological Exposure Pathways and Receptors





		9.5 Human Health Risk Assessment

		9.5.1 Screening Evaluation

		9.5.2 Screening Methodology

		Screening Assumptions

		Screening Methodology



		9.5.3 Initial HHRA

		Summary of Results

		Conclusions



		9.5.4 Updated HHRA

		Summary of Results



		9.5.5 Final HHRA

		Summary of Results

		Conclusions





		9.6 Ecological Risk Assessment

		9.6.1 Scoping Assessment

		9.6.2 Screening Assessment

		Habitats and Ecological Receptors

		Chemicals of Interest

		Candidate Assessment Endpoints

		Measure of Exposure (Exposure Point Concentrations)

		Measures of Effect (Screening Benchmarks)

		Screening Results



		9.6.3 Conclusions



		9.7 Uncertainty Analysis

		9.7.1 Sampling, Analysis, and Data Evaluation

		9.7.2 Transport and Fate

		9.7.3 Exposure Estimation

		9.7.4 Effects Estimation (toxicological data)





		10.0 Pre- and Post-Remedy Hot Spot Evaluation

		10.1 Pre-Remedy Hot Spot Evaluation

		10.1.1 Groundwater

		10.1.2 Media Other Than Water



		10.2 Post-Remedy Hot Spot Evaluation



		11.0 Conclusions and Recommendation

		11.1 Conclusions

		11.1.1 Soil

		11.1.2 Groundwater

		11.1.3 Stormwater



		11.2 Recommendation



		12.0 References

		Table 4-1 Well Log Survey_cpt_wp.pdf

		4-1



		Section 6 Tables.pdf

		Table 6-3 Soil SLVs_wp

		T1-SLVs



		Table 6-4 NW Aluminum Concrete Results_wp

		6-4 NW Alum Concrete Results



		Table 6-5 NW Aluminum Soil Results_hjr_wp

		NW Alum Soil Results



		Table 6-6 NW Aluminum Soil Results 2011

		NW Alum Soil Results



		Table 6-7 Summary of soil exceedences_cpt_wp

		Sheet1



		Table 6-8 through 6-10 NW Aluminum Groundwater Results_Rev2_wp

		Table 6-8a

		Table 6-8b

		Table 6-9

		Table 6-10





		Table 7-6.pdf

		T7-6 Quart Supp



		Section 8 Tables.pdf

		Table 8-1, 8-2, 8-3, 8-4, 8-5_wp

		8-1

		8-2

		8-3

		8-4

		8-5



		Table 8-6 confirmation sample results_wp_HJR_wp

		8-6 Confirmation Sampling



		Table 8-7 November 2011 sample results_wp

		Table 8-7



		Table 8-8 post-remediation soil sample results_wp

		Table 8-8





		Section 9 Tables.pdf

		Table 9-1a, b, c. Samples used in RA

		Table 9-1a

		9-1b

		9-1c



		Table 9-2. HH Exposure Factors

		Table 9-2



		Table 9-3 - 9-8

		Table 9-3

		Table 9-4

		Table 9-5

		Table 9-6

		Table 9-7

		Table 9-8



		Table 9-9 to 9-13-Updated RA Tables_wp

		Table 9-9

		Table 9-10

		Table 9-11

		Table 9-12

		Table 9-13



		Table 9-14 to 9-16 Final RA Tables

		Table 9-14

		Table 9-15

		Table 9-16



		Table 9-17

		Table 9-17



		Table 9-18, 1987 Results

		Sheet1



		Table 9-19

		Table 9-19














Talk to you at 10.
Bob

From: Deb Yamamoto [mailto:Yamamoto.Deb@epamail.epa.gov]
Sent: Wednesday, May 09, 2012 2:22 PM

To: SCHWARZ Bob

Cc: Christy Brown; DRUBACK Lissa; Vrooman Gary L; Harry Craig; KIRK Marcy; BURKHOLDER Kurt;
MONROE Sheila; MOORE Fredrick; Jan Palumbo; Cami Grandinetti

Subject: Re: Thursday call re: Lockheed Martin / Northwest Aluminum

Thanks Bob. We can go ahead with just a conference call if that is best for DEQ. | was able to follow
your instructions (thank you!) and open the reports on your web site. The first one (NAC RI-RA report)
has a number of figures at the back. It would be helpful to just use one document (this one?), if
possible, to view figures/tables since it takes a bit of time to load and open a document. I'll bring my
laptop to the meeting. But if there are certain figures you know you're going to use, please let me
know and | can make a few copies to distribute to others.

Deb Yamamoto, Manager

Site Cleanup Unit 2

Environmental Cleanup Office

U.S. Environmental Protection Agency
M/S ECL-115

1200 Sixth Avenue

Seattle, WA 98101

(206) 553-7216

SCHWARZ Bob ---05/09/2012 12:33:31 PM---Hi all, Regarding tomorrow’s 10 am call, Sheila asked
me to send an update on a few things. I've inc

From: SCHWARZ Bob <SCHWARZ.Bob@deq.state.or.us>

To: Christy Brown/R10/USEPA/US@EPA, "Nearman.Maryjane@epamail.epa.gov” <Nearman.Maryjane@epamail.epa.gov>, Deb
Yamamoto/R10/USEPA/US@EPA, DRUBACK Lissa <DRUBACK.Lissa@deq.state.or.us>, Harry Craig/R10/USEPA/US@EPA,
MONROE Sheila <MONROE.Sheila@deg.state.or.us>, Vrooman Gary L <Gary.L.Vrooman@doj.state.or.us>, BURKHOLDER Kurt
<Kurt.Burkholder@doj.state.or.us>, MOORE Fredrick <MOORE.Fredrick@deq.state.or.us>, KIRK Marcy

<KIRK.Marcy@deq.state.or.us>

Cc: SCHWARZ Bob <SCHWARZ.Bob@deg.state.or.us>

Date: 05/09/2012 12:33 PM

Subject: Thursday call re: Lockheed Martin / Northwest Aluminum

Hi all,
Regarding tomorrow’s 10 am call, Sheila asked me to send an update on a few things. I've included as
many EPA email addresses as | could find. Please forward this to anyone | missed.

Call-in # (from Deb): 1-866-299-3188; the access code is 206-553-1271#.
Video capability: We were trying to figure out how to make that work for tomorrow, but have had
problems. Since that won't be possible, please note that key figures and tables are in the consultant’s

report and DEQ’s. Both documents are available online. If the EPA team will have internet access
during the call, here is the link to those documents:

http://www.deq.state.or.us/lqg/ECSl/ecsi.htm


mailto:Yamamoto.Deb@epamail.epa.gov
mailto:SCHWARZ.Bob@deq.state.or.us
mailto:Nearman.Maryjane@epamail.epa.gov
mailto:Nearman.Maryjane@epamail.epa.gov
mailto:DRUBACK.Lissa@deq.state.or.us
mailto:MONROE.Sheila@deq.state.or.us
mailto:Gary.L.Vrooman@doj.state.or.us
mailto:Kurt.Burkholder@doj.state.or.us
mailto:MOORE.Fredrick@deq.state.or.us
mailto:KIRK.Marcy@deq.state.or.us
mailto:SCHWARZ.Bob@deq.state.or.us
http://www.deq.state.or.us/lq/ECSI/ecsi.htm

Select "Search Complete ECSI Database"

Enter the site ID number where indicated. For this site, the ECSI number is 4793. Hit Submit. On the
page that appears, click on the site ID number.

Agenda: | believe agenda items include those mentioned by Sheila and Deb in past emails. | am
copying them here for reference:

Sheila’s items:

NW Aluminum site history

Cleanup work completed

Cleanup standards that were applied
Property restrictions

NFA determination

Deb’s items:

Regarding the agenda. There are a number of questions on the NFA that we have that I'd like to get to
you on Monday. | see that you've put on the agenda that you'll discuss the cleanup standards used for
the voluntary actions. Thanks for that. We're just checking to make sure those standards are
compatible/consistent with applicable standards identified in the ROD. Also, do we have time to talk
about the groundwater plume disagreement on the NAC property? Is this "plume" in an area where
any voluntary cleanup has occurred?

There are some other items to discuss and two hours may not be enough, I'm sorry to say. So this may
take more than one meeting. In addition to the NFA, | know there has been some urgency on DEQ's
part to get the RCRA permit out. And we have to get the Five Year review finished. In a nutshell, here
are a couple of other items we'd like to discuss. These get to both the permit and the Five Year
Review. Let me know if you think we can get through these next Thursday.

1. We've heard that Lockheed Martin has been doing some voluntary work related to vapor collection at
the CERCLA landfill that may constitute a change in the remedy and this hasn't been officially
documented (yet), either as a change to the ROD or under the permit. So we'd like to know more about
this (if in fact this is true) and what DEQ's thoughts are on this work. There are other issues related to
the proposed permit, including concerns with whether the O&M plan under the CD is being
implemented as intended. These two permit related items could also affect what we say in the Five
Year Review.

2. It appears the Institutional Controls required by the ROD have not been complied with as land
ownership has changed at the site. For example, the deed restriction on groundwater use is now a
deed notice and it appears Lockheed Martin may not have retained ownership of wells as land
ownership changed. This is not necessarily a permit issue, but this might affect what we say about the
protectiveness of the remedy in the Five Year Review, and may require work by Lockheed Martin to fix.

Thanks.
Bob



